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TITLE OF THE INVENTION 



PCT/CAOO/01150 



HIGHLY CONSERVED GENES AND THEIR USE TO GENERATE SPECIES- 
SPECIFIC, GENUS-SPECIFIC, FAMILY-SPECIFIC, GROUP-SPECIFIC AND 
UNIVERSAL NUCLEIC ACID PROBES AND AMPLIFICATION PRIMERS TO 
RAPIDLY DETECT AND IDENTIFY ALGAL, ARCHAEAL, BACTERIAL, 
FUNGAL AND PARASITICAL MICROORGANISMS FROM CLINICAL 
SPECIMENS FOR DIAGNOSIS 



BACKGROUND OF THE INVENTION 



Classical methods for the identification of microorganisms 

Microorganisms are classically identified by their ability to utilize different 
substrates as a source of carbon and nitrogen through the use of biochemical tests 
such as the API20E™ system (bioMerieux). For susceptibility testing, clinical 
microbiology laboratories use methods including disk diffusion, agar dilution and 
broth microdilution. Although identifications based on biochemical tests and 
antibacterial susceptibility tests are cost-effective, generally two days are required 
to obtain preliminary results due to the necessity of twp successive overnight 
incubations to identify the bacteria from clinical specimens as well as to determine 
their susceptibility to antimicrobial agents. There are some commercially available 
automated systems (i.e. the MicroScan™ system from Dade Behring and the 
Vitek™ system from bioM6rieux) which use sophisticated and expensive 
apparatus for faster microbial identification and susceptibility testing (Stager and 
Davis, 1992, Clin. Microbiol. Rev. 5:302-327). These systems require shorter 
incubation periods, thereby allowing most bacterial identifications and 
susceptibility testing to be performed in less than 6 hours. Nevertheless, these 
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faster systems always require the primary isolation of the bacteria or fungi as a 
pure culture, a process which takes at least 1 8 hours for a pure culture or 2 days for 
a mixed culture. So, the shortest time from sample reception to identification of the 
pathogen is around 24 hours. Moreover, fungi other than yeasts are often difficult 
or very slow to grow from clinical specimens. Identification must rely on labor- 
intensive techniques such as direct microscopic examination of the specimens and 
by direct and/or indirect immunological assays. Cultivation of most parasites is 
impractical in the clinical laboratory. Hence, microscopic examination of the 
specimen, a few immunological tests and clinical symptoms are often the only 
methods used for an identification that frequently remains presumptive. 

The fastest bacterial identification system, the autoSCAN-Walk-Away™ 
system (Dade Behring) identifies both gram-negative and gram-positive bacterial 
species from standardized inoculum in as little as 2 hours and gives susceptibility 
patterns to most antibiotics in 5 to 6 hours. However, this system has a particularly 
high percentage (i.e. 3.3 to 40.5%) of non-conclusive identifications with bacterial 
species other than Enterobacteriaceae (Croize J., 1995, Lett. Infectiol. 10:109-1 13; 
York et aU 1992, J. Clin. Microbiol. 30:2903-2910). For Enterobacteriaceae, the 
percentage of non-conclusive identifications was 2.7 to 11.4%. The list of 
microorganisms identified by commercial systems based on classical identification 
methods is given in Table 15. 

A wide variety of bacteria and fungi are routinely isolated and identified from 
clinical specimens in microbiology laboratories. Tables 1 and 2 give the incidence 
for the most commonly isolated bacterial and fungal pathogens from various types 
of clinical specimens. These pathogens are the main organisms associated with 
nosocomial and community-acquired human infections and are therefore 
considered the most clinically important. 

Clinical specimens tested in clinical microbiology laboratories 
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Most clinical specimens received in clinical microbiology laboratories are 
urine and blood samples. At the microbiology laboratory of the Centre Hospitalier 
de TUniversite Laval (CHUL), urine and blood account for approximately 55% 
and 30% of the specimens received, respectively (Table 3). The remaining 15% of 
clinical specimens comprise various biological fluids including sputum, pus, 
cerebrospinal fluid, synovial fluid, and others (Table 3). Infections of the urinary 
tract, the respiratory tract and the bloodstream are usually of bacterial etiology and 
require antimicrobial therapy. In fact, all clinical samples received in the clinical 
microbiology laboratory are tested routinely for the identification of bacteria and 
antibiotic susceptibility. 

Conventional pathogen identification from clinical specimens 

Urine specimens 

The search for pathogens in urine specimens is so preponderant in the routine 
microbiology laboratory that a myriad of tests have been developed. However, the 
gold standard remains the classical semi-quantitative plate culture method in which 
1 \xL of urine is streaked on agar plates and incubated for 18-24 hours. Colonies 
are then counted to determine the total number of colony forming units (CFU) per 
liter of urine. A bacterial urinary tract infection (UTI) is normally associated with a 

bacterial count of 10? CFU/L or more in urine. However, infections with less than 

10? CFU/L in urine are possible, particularly in patients with a high incidence of 
diseases or those catheterized (Stark and Maki, 1984, N. Engl. J. Med. 311:560- 
564). Importantly, approximately 80% of urine specimens tested in clinical 
microbiology laboratories are considered negative (i.e. bacterial count of less than 

10? CFU/L; Table 3). Urine specimens found positive by culture are further 
characterized using standard biochemical tests to identify the bacterial pathogen 
and are also tested for susceptibility to antibiotics. The biochemical and 
susceptibility testing normally require 18-24 hours of incubation. 
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Accurate and rapid urine screening methods for bacterial pathogens would 
allow a faster identification of negative specimens and a more efficient treatment 
and care management of patients. Several rapid identification methods 
(Uriscreen™, UTIscreen™, Hash Track™ DNA probes and others) have been 
compared to slower standard biochemical methods, which are based on culture of 
the bacterial pathogens. Although much faster, these rapid tests showed low 
sensitivities and poor specificities as well as a high number of false negative and 
false positive results (Koening et ah, 1992, J. Clin. Microbiol. 30:342-345; Pezzlo 
et aU 1992, J. Clin. Microbiol. 30:640-684). 

Blood specimens 

The blood specimens received in the microbiology laboratory are always 
submitted for culture. Blood culture systems may be manual, semi-automated or 
completely automated. The BACTEC™ system (from Becton Dickinson) and the 
BacTAlert™ system (from Organon Teknika Corporation) are the two most widely 
used automated blood culture systems. These systems incubate blood culture 
bottles under optimal conditions for growth of most bacteria. Bacterial growth is 
monitored continuously to detect early positives by using highly sensitive bacterial 
growth detectors. Once growth is detected, a Gram stain is performed directly from 
the blood culture and then used to inoculate nutrient agar plates. Subsequently, 
bacterial identification and susceptibility testing are carried out from isolated 
bacterial colonies with automated systems as described previously. Blood culture 
bottles are normally reported as negative if no growth is detected after an 
incubation of 6 to 7 days. Normally, the vast majority of blood cultures are 
reported negative. For example, the percentage of negative blood cultures at the 
microbiology laboratory of the CHUL for the period February 1994-January 1995 
✓ was 93.1% (Table 3). 

Other clinical samples 
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Upon receipt by the clinical microbiology laboratory, all body fluids other 
than blood and urine that are from normally sterile sites (i.e. cerebrospinal, 
synovial, pleural, pericardial and others) are processed for direct microscopic 
examination and subsequent culture. Again, most clinical samples are negative for 
culture (Table 3). In all these normally sterile sites, tests for the universal detection 
of algae, archaea, bacteria, fungi and parasites would be very useful . 

Regarding clinical specimens which are not from sterile sites such as sputum 
or stool specimens, the laboratory diagnosis by culture is more problematic 
because of the contamination by the normal flora. The bacterial or fungal 
pathogens potentially associated with the infection are grown and separated from 
the colonizing microbes using selective methods and then identified as described 
previously. Of course, the DNA-based universal detection of bacteria would not be 
useful for the diagnosis of bacterial infections at these non-sterile sites. On the 
other hand, DNA-based assays for species or genus or family or group detection 
and identification as well as for the detection of antimicrobial agents resistance 
genes from these specimens would be very useful and would offer several 
advantages over classical identification and susceptibility testing methods. 

DNA-based assays with any specimen 

There is an obvious need for rapid and accurate diagnostic tests for the 
detection and identification of algae, archaea, bacteria, fungi and parasites directly 
from clinical specimens. DNA-based technologies are rapid and accurate and offer 
a great potential to improve the diagnosis of infectious diseases (Persing et aL, 
1993, Diagnostic Molecular Microbiology: Principles and Applications, American 
Society for Microbiology, Washington, D.C.; Bergeron and Ouellette, 1995, 
Infection 23:69-72; Bergeron and Ouellette, 1998, J Clin Microbiol. 36:2169-72). 
The DNA probes and amplification primers which are objects of the present 
invention are applicable for the detection and identification of algae, archaea, 
bacteria, fungi, and parasites directly from any clinical specimen such as blood, 
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urine, sputum, cerebrospinal fluid, pus, genital and gastro-intestinal tracts, skin or 
any other type of specimens (Table 3). These assays are also applicable to 
detection from microbial cultures (e.g. blood cultures, bacterial or fungal colonies 
on nutrient agar, or liquid cell cutures in nutrient broth). The DNA-based tests 
proposed in this invention are superior in terms of both rapidity and accuracy to 
standard biochemical methods currently used for routine diagnosis from any 
clinical specimens in microbiology laboratories. Since these tests can be performed 
in one hour or less, they provide the clinician with new diagnostic tools which 
should contribute to a better management of patients with infectious diseases. 
Specimens from sources other than humans (e.g. other primates, birds, plants, 
mammals, farm animals, livestock, food products, environment such as water or 
soil, and others) may also be tested with these assays. 

A high percentage of culture-negative specimens 

Among all the clinical specimens received for routine diagnosis, 
approximately 80% of urine specimens and even more (around 95%) for other 
types of normally sterile clinical specimens are negative for the presence of 
bacterial pathogens (Table 3). It would also be desirable, in addition to identify 
bacteria at the species or genus or family or group level in a given specimen, to 
screen out the high proportion of negative clinical specimens with a DNA-based 
test detecting the presence of any bacterium (i.e. universal bacterial detection). As 
disclosed in the present invention, such a screening test may be based on DNA 
amplification by PCR of a highly conserved genetic target found in all bacteria. 
Specimens negative for bacteria would not be amplified by this assay. On the other 
hand, those that are positive for any bacterium would give a positive amplification 
signal. Similarly, highly conserved genes of fungi and parasites could serve not 
only to identify particular species or genus or family or group but also to detect the 
presence of any fungi or parasite in the specimen. 
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Towards the development of rapid DNA-based diagnostic tests 

A rapid diagnostic test should have a significant impact on the management of 
infections. DNA probe and DNA amplification technologies offer several 
advantages over conventional methods for the identification of pathogens and 
antimicrobial agents resistance genes from clinical samples (Persing et aL, 1993, 
Diagnostic Molecular Microbiology: Principles and Applications, American 
Society for Microbiology, Washington, D.C.; Ehrlich and Greenberg, 1994, PCR- 
based Diagnostics in Infectious Disease, Blackwell Scientific Publications, Boston, 
MA). There is no need for culture of the pathogens, hence the organisms can be 
detected directly from clinical samples, thereby reducing the time associated with 
the isolation and identification of pathogens. Furthermore, DNA-based assays are 
more accurate for microbial identification than currently used phenotypic 
identification systems which are based on biochemical tests and/or microscopic 
examination. Commercially available DNA-based technologies are currently used 
in clinical microbiology laboratories, mainly for the detection and identification of 
fastidious bacterial pathogens such as Mycobacterium tuberculosis, Chlamydia 
trachomatis, Neisseria gonorrhoeae as well as for the detection of a variety of 
viruses (Tang Y. and Persing D. H., Molecular detection and identification of 
microorganisms, In: P. Murray et aL, 1999, Manual of Clinical Microbiology, 
ASM press, 7 th edition, Washington D.C.). There are also other commercially 
available DNA-based assays which are used for culture confirmation assays. 

Others have developed DNA-based tests for the detection and identification of 
bacterial pathogens which are objects of the present invention, for example: 
Staphylococcus sp. (US patent serial no. 5,437,978), Neisseria sp. (US patent serial 
no. 5,162,199 and European patent serial no. 0,337,896,131) and Listeria 
monocytogenes (US patent serial nos. 5,389,513 and 5,089,386). However, the 
diagnostic tests described in these patents are based either on rRNA genes or on 
genetic targets different from those described in the present invention. To our 
knowledge there are only four patents published by others mentioning the use of 
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any of the four highly conserved gene targets described in the present invention for 
diagnostic purposes (PCT international publication number WO92/03455 and 
WO00/ 14274, European patent publication number 0 133 671 Bl, and European 
patent publication number 0 133 288 A2). WO92/03455 is focused on the 
inhibition of Candida species for therapeutic purposes. It describes antisense 
oligonucleotide probes hybridizing to Candida messenger RNA. Two of the 
numerous mRNA proposed as targets are coding for translation elongation factor 1 
(tefl) and the beta subunit of ATPase. DNA amplification or hybrization are not 
under the scope of their invention and although diagnostic use is briefly mentioned 
in the body of the application, no specific claim is made regarding diagnostics. 
WO00/ 14274 describes the use of bacterial recA gene for identification and 
speciation of bacteria of the Burkholderia cepacia complex. Specific claims are 
made on a method for obtaining nucleotide sequence information for the recA gene 
from the target bacteria and a following comparison with a standard library of 
nucleotide sequence information (claim 1), and on the use of PCR for amplification 
of the recA gene in a sample of interest (claims 4 to 7, and 13). However, the use 
of a discriminatory restriction enzyme in a RFLP procedure is essential to fulfill 
the speciation and WO00/ 14274 did not mention that multiple recA probes could 
be used simultaneously. Patent EP 0 133 288 A2 describes and claims the use of 
bacterial tuf (and Jits) sequence for diagnostics based on hybridization of a tuf (or 
fus) probe with bacterial DNA. DNA amplification is not under the scope of EP 0 
133 288 A2. Nowhere it is mentioned that multiple tuf (or Jits) probes could be 
used simultaneously. No mention is made regarding speciation using tuf (or fus) 
DNA nucleic acids and/or sequences. The sensitivities of the tuf hybrizations 
reported are lxlO 6 bacteria or 1-100 ng of DNA. This is much less sensitive than 
what is achieved by our assays using nucleic acid amplification technologies. 

Although there are phenotypic identification methods which have been used 
for more than 125 years in clinical microbiology laboratories, these methods do not 
provide information fast enough to be useful in the initial management of patients. 
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There is a need to increase the speed of the diagnosis of commonly encountered 
bacterial, fungal and parasitical infections. Besides being much faster, DNA-based 
diagnostic tests are more accurate than standard biochemical tests presently used 
for diagnosis because the microbial genotype (e.g. DNA level) is more stable than 
the phenotype (e.g. physiologic level). 

Bacteria, fungi and parasites encompass numerous well-known microbial 
pathogens. Other microorganisms could also be pathogens or associated with 
human diseases. For example, achlorophylious algae of the Prototheca genus can 
infect humans. Archae, especially methanogens, are present in the gut flora of 
humans (Reeve, J.H., 1999, J. Bacteriol. 181:3613-3617). However, methanogens 
have been associated to pathologic manifestations in the colon, vagina, and mouth 
(Belay et a/., 1988, Appl. Enviro. Microbiol. 54:600-603; Belay et al y 1990, J. 
Clin. Microbiol. 28:1666-1668; Weaver et al, 1986, Gut 27:698-704). 

In addition to the identification of the infectious agent, it is often desirable to 
identify harmful toxins and/or to monitor the sensitivity of the microorganism to 
antimicrobial agents. As revealed in this invention, genetic identification of the 
microorganism could be performed simultaneously with toxin and antimicrobial 
agents resistance genes. 

Knowledge of the genomic sequences of algal, archaeal, bacterial, fungal 
and parasitical species continuously increases as testified by the number of 
sequences available from public databases such as GenBank. From the sequences 
readily available from those public databases, there is no indication therefrom as to 
their potential for diagnostic purposes. For determining good candidates for 
diagnostic purposes, one could select sequences for DNA-based assays for (i) the 
species-specific detection and identification of commonly encountered bacterial, 
fungal and parasitical pathogens, (ii) the genus-specific detection and identification 
of commonly encountered bacterial, fungal or parasitical pathogens, (iii) the 
family-specific detection and identification of commonly encountered bacterial, 
fungal or parasitical pathogens, (iv) the group- specific detection and identification 
of commonly encountered bacterial, fungal or parasitical pathogens, (v) the 
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universal detection of algal, archaeal, bacterial, fungal or parasitical pathogens, 
and/or (vi) the specific detection and identification of antimicrobial agents 
resistance genes, and/or (vii) the specific detection and identification of bacterial 
toxin genes. All of the above types of DNA-based assays may be performed 
directly from any type of clinical specimens or from a microbial culture. 

In our assigned U.S. patent 6,001,564 and our WO98/20157 patent 
publication, we described DNA sequences suitable for (i) the species-specific 
detection and identification of clinically important bacterial pathogens, (ii) the 
universal detection of bacteria, and (iii) the detection of antimicrobial agents 
resistance genes. 

The WO98/20157 patent publication describes proprietary tuf 'DNA sequences 
as well as tuf sequences selected from public databases (in both cases, fragments of 
at least 100 base pairs), as well as oligonucleotide probes and amplification 
primers derived from these sequences. All the nucleic acid sequences described in 
that patent publication can enter in the composition of diagnostic kits or products 
and methods capable of a) detecting the presence of bacteria and fungi b) detecting 
specifically at the species, genus, family or group levels, the presence of bacteria 
and fungi and antimicrobial agents resistance genes associated with these 
pathogens. However, these methods and kits need to be improved, since the ideal 
kit and method should be capable of diagnosing close to 100% of microbial 
pathogens and associated antimicrobial agents resistance genes and toxins genes. 
For example, infections caused by Enterococcus faecium have become a clinical 
problem because of its resistance to many antibiotics. Both the detection of these 
bacteria and the evaluation of their resistance profiles are desirable. Besides that, 
novel DNA sequences (probes and primers) capable of recognizing the same and 
other microbial pathogens or the same and additional antimicrobial agents 
resistance genes are also desirable to aim at detecting more target genes and 
complement our earlier patent applications. 

The present invention improves the assigned application by disclosing new 
proprietary tuf nucleic acids and/or sequences as well as describing new ways to 
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obtain tuf nucleic acids and/or sequences. In addition we disclose new proprietary 
atpD and reck nucleic acids and/or sequences. In addition, new uses of tuf atpD 
and reck DNA nucleic acids and/or sequences selected from public databases 
(Table 1 1 ) are disclosed. 

Highly conserved genes for identification and diagnostics 

Highly conserved genes are useful for identification of microorganisms. For 
bacteria, the most studied genes for identification of microorganisms are the 
universally conserved ribosomal RNA genes (rRNA). Among those, the principal 
targets used for identification purposes are the small subunit (SSU) ribosomal 16S 
rRNA genes (in prokaryotes) and 18S rRNA genes (in eukaryotes) (Relman and 
Persing, Genotyping Methods for Microbial Identification, In: D.H. Persing, 1996, 
PCR Protocols for Emerging Infectious Diseases, ASM Press, Washington D.C.). 
The rRNA genes are also the most commonly used targets for universal detection 
of bacteria (Chen et ah, 1988, FEMS Microbiol, Lett. 57:19-24; McCabe et aU 
1999, Mol. Genet. Metabol. 66:205-211) and fungi (Van Burik etal. y 1998, J. Clin. 
Microbiol. 36:1169-1175). 

However, it may be difficult to discriminate between closely related species 
when using primers derived from the 16S rRNA. In some instances, 16S rRNA 
sequence identity may not be sufficient to guarantee species identity (Fox et ai 9 
1992, Int. J. Syst. Bacteriol. 42:166-170) and it has been shown that inter-operon 
sequence variation as well as strain to strain variation could undermine the 
application of 16S rRNA for identification purposes (Clayton et aL, 1995, Int. J. 
Syst. Bacteriol. 45:595-599). The heat shock proteins (HSP) are another family of 
very conserved proteins. These ubiquitous proteins in bacteria and eukaryotes are 
expressed in answer to external stress agents. One of the most described of these 
HSP is HSP 60. This protein is very conserved at the amino acid level, hence it has 
been useful for phylogenetic studies. Similar to 16S rRNA, it would be difficult to 
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discriminate between species using the HSP 60 nucleotide sequences as a 
diagnostic tool. However, Goh et aL identified a highly conserved region flanking 
a variable region in HSP 60, which led to the design of universal primers 
amplifying this variable region (Goh et aL, US patent serial no. 5,708,160). The 
sequence variations in the resulting amplicons were found useful for the design of 
species-specific assays. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a specific, ubiquitous and 
sensitive method using probes and/or amplification primers for determining the 
presence and/or amount of nucleic acids: 

- from any algal, archaeal, bacterial, fungal or parasitical species 

in any sample suspected of containing said nucleic acids, and optionally, 

- from specific microbial species or genera selected from the group 
consisting of the species or genera listed in Table 4, and optionally, 

- from an antimicrobial agents resistance gene selected from the group 
consisting of the genes listed in Table 5, and optionally, 

- from a toxin gene selected from the group consisting of the genes listed in 
Table 6, 

wherein each of said nucleic acids or a variant or part thereof comprises a 
selected target region hybridizable with said probes or primers; 

said method comprising the steps of contacting said sample with said probes 
or primers and detecting the presence and/or amount of hybridized probes or 
amplified products as an indication of the presence and/or amount of said any 
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microbial species, specific microbial species or genus or family or group and 
antimicrobial agents resistance gene and/or toxin gene. 

In a specific embodiment, a similar method directed to each specific 
microbial species or genus or family or group detection and identification, 
antimicrobial agents resistance genes detection, toxin genes detection, and 
universal bacterial detection, separately, is provided. 

In a more specific embodiment, the method makes use of DNA fragments 
from conserved genes (proprietary sequences and sequences obtained from public 
databases), selected for their capacity to sensitively, specifically and ubiquitously 
detect the targeted algal, archaeal, bacterial, fungal or parasitical nucleic acids. 

In a particularly preferred embodiment, oligonucleotides of at least 12 
nucleotides in length have been derived from the longer DNA fragments, and are 
used in the present method as probes or amplification primers. To be a good 
diagnostic candidate, an oligonucleotide of at least 12 nucleotides should be 
capable of hybridizing with nucleic acids from given microorganism(s), and with 
substantially all strains and representatives of said microorganism(s); said 
oligonucleotide being species-, or genus-, or family-, or group-specific or 
universal. 

In another particularly preferred embodiment, oligonucleotides primers and 
probes of at least 12 nucleotides in length are designed for their specificity and 
ubiquity based upon analysis of our databases of tuf, atpD and recA sequences. 
These databases are generated using both proprietary and public sequence 
information. Altogether, these databases form a sequence repertory useful for the 
design of primers and probes for the detection and identification ofalgal, archaeal, 
bacterial, fungal and parasitical microorganisms. The repertory can also be 
subdivided into subrepertories for sequence analysis leading to the design of 
various primers and probes. 

The tuf, atpD and recA sequences databases as a product to assist the design 
of oligonucleotides primers and probes for the detection and identification oialgal, 
archaeal, bacterial, fungal and parasitical microorganisms are also covered. 
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The proprietary oligonucleotides (probes and primers) are also another 
object of this invention. 

Diagnostic kits comprising probes or amplification primers such as those for 
the detection of a microbial species or genus or family or phylum or group selected 
from the following list consisting of Abiotrophia adiacens, Acinetobacter 
baumaniU Actinomycetae, Bacteroides, Cytophaga and Flexibacter phylum, 
Bacteroides fragilis, Bordetella pertussis, Bordetella sp., Campylobacter jejuni 
and C coli, Candida albicans, Candida dubliniensis, Candida glabrata, Candida 
guilliermondii, Candida krusei, Candida lusitaniae, Candida parapsilosis, 
Candida tropicalis, Candida zeylanoides, Candida sp., Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium sp., Corynebacterium sp., Crypococcus 
neoformans, Cryptococcus sp., Cryptosporidium parvum, Entamoeba sp., 
Enterobacteriaceae group, Enterococcus casseliflavus-flavescens-gallinarum 
group, Enterococcus faecalis, Enterococcus faecium, Enterococcus gallinarum, 
Enterococcus sp., Escherichia coli and Shigella sp. group, Gemella sp., Giardia 
sp., Haemophilus influenzae, Klebsiella pneumoniae, Legionella pneumophila, 
Legionella sp., Leishmania sp., Mycobacteriaceae family, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, platelets contaminants group (see Table 14), 
Pseudomonas aeruginosa, Pseudomonads group, Staphylococcus aureus, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Staphylococcus 
hominis, Staphylococcus saprophyticus, Staphylococcus sp., Streptococcus 
agalactiae, Streptococcus pneumoniae, Streptococcus pyogenes, Streptococcus sp., 
Trypanosoma brucei, Trypanosoma cruzi, Trypanosoma sp., Trypanosomatidae 
family, are also objects of the present invention. 

Diagnostic kits further comprising probes or amplification primers for the 
detection of an antimicrobial agents resistance gene selected from the group listed 
in Table 5 are also objects of this invention. 

Diagnostic kits further comprising probes or amplification primers for the 
detection of a toxin gene selected from the group listed in Table 6 are also objects 
of this invention. 



14 



WO 01/23604 PCT/CAOO/01150 

Diagnostic kits further comprising probes or amplification primers for the 
detection of any other algal, archaeal, bacterial, fungal or parasitical species than 
those specifically listed herein, comprising or not comprising those for the 
detection of the specific microbial species or genus or family or group listed above, 
and further comprising or not comprising probes and primers for the antimicrobial 
agents resistance genes listed in Table 5, and further comprising or not comprising 
probes and primers for the toxin genes listed in Table 6 are also objects of this 
invention. 

In a preferred embodiment, such a kit allows for the separate or the 
simultaneous detection and identification of the above-listed microbial species or 
genus or family or group; or universal detection of algae, archaea, bacteria, fungi 
or parasites; or antimicrobial agents resistance genes; or toxin genes; or for the 
detection of any microorganism (algae, archaea, bacteria, fungi or parasites). 

In the above methods and kits, probes and primers are not limited to nucleic 
acids and may include, but are not restricted to analogs of nucleotides such as: 
inosine, 3-nitropyrrole nucleosides (Nichols et aL, 1994, Nature 369:492-493), 
Linked Nucleic Acids (LNA) (Koskin et al, 1998, Tetrahedron 54:3607-3630), 
and Peptide Nucleic Acids (PNA) (Egholm et a/., 1993, Nature 365:566-568). 

In the above methods and kits, amplification reactions may include but are 
not restricted to: a) polymerase chain reaction (PCR), b) ligase chain reaction 
(LCR), c) nucleic acid sequence-based amplification (NASBA), d) self-sustained 
sequence replication (3SR), e) strand displacement amplification (SDA), f) 
branched DNA signal amplification (bDNA), g) transcription-mediated 
amplification (TMA), h) cycling probe technology (CPT), i) nested PCR, j) 
multiplex PCR, k) solid phase amplification (SPA), 1) nuclease dependent signal 
amplification (NDS A), m) rolling circle amplification technology (RCA), n) 
Anchored strand displacement amplification, o) Solid-phase (immobilized) rolling 
circle amplification. 

In the above methods and kits, detection of the nucleic acids of target genes, 
may include real-time or post-amplification technologies. These detection 
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technologies can include, but are not limited to, fluorescence resonance energy 
transfer (FRET)-based methods such as adjacent hybridization to FRET probes 
(including probe-probe and probe-primer methods), TaqMan, Molecular Beacons, 
scorpions, nanoparticle probes and Sunrise (Amplifluor). Other detection methods 
include target genes nucleic acids detection via immunological methods, solid 
phase hybridization methods on filters, chips or any other solid support, whether 
the hybridization is monitored by fluorescence, chemiluminescence, potentiometry, 
mass spectrometry, plasmon resonance, polarimetry, colorimetry, or scanometry. 
Sequencing, including sequencing by dideoxy termination or sequencing by 
hybridization, e.g. sequencing using a DNA chip, is another possible method to 
detect and identify the nucleic acids of target genes. 

In a preferred embodiment, a PCR protocol is used for nucleic acid 
amplification, in diagnostic method as well as in method of construction of a 
repertory of nucleic acids and deduced sequences. 

In a particularly preferred embodiment, a PCR protocol is provided, 
comprising, an initial denaturation step of 1-3 minutes at 95 °C, followed by an 
amplification cycle including a denaturation step of one second at 95 °C and an 
annealing step of 30 seconds at 45-65°C, without any time allowed specifically for 
the elongation step. This PCR protocol has been standardized to be suitable for 
PCR reactions with most selected primer pairs, which greatly facilitates the testing 
because each clinical sample can be tested with universal, species-specific, genus- 
specific, antimicrobial agents resistance gene and toxin gene PCR primers under 
uniform cycling conditions. Furthermore, various combinations of primer pairs 
may be used in multiplex PCR assays. 

It is also an object of the present invention that tuf y atpD and recA sequences 
could serve as drug targets and these sequences and means to obtain them revealed 
in the present invention can assist the screening, design and modeling of these 
drugs. 

It is also an object of the present invention that tuf, atpD and recA sequences 
could serve for vaccine purposes and these sequences and means to obtain them 
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revealed in the present invention can assist the screening, design and modeling of 
these vaccines. 

We aim at developing a universal DNA-based test or kit to screen out 
rapidly samples which are free of algal, archaeal, bacterial, fungal or parasitical 
cells. This test could be used alone or combined with more specific identification 
tests to detect and identify the above algal and/or archaeal and/or bacterial and/or 
fungal and/or parasitical species and/or genera and/or family and/or group and to 
determine rapidly the bacterial resistance to antibiotics and/or presence of bacterial 
toxins. Although the sequences from the selected antimicrobial agents resistance 
genes are available from public databases and have been used to develop DNA- 
based tests for their detection, our approach is unique because it represents a major 
improvement over current diagnostic methods based on bacterial cultures. Using an 
amplification method for the simultaneous or independent or sequential microbial 
detection-identification and antimicrobial resistance genes detection, there is no 
need for culturing the clinical sample prior to testing. Moreover, a modified PCR 
protocol has been developed to detect all target DNA sequences in approximately 
one hour under uniform amplification conditions. This procedure should save lives 
by optimizing treatment, should diminish antimicrobial agents resistance because 
less antibiotics will be prescribed, should reduce the use of broad spectrum 
antibiotics which are expensive, decrease overall health care costs by preventing or 
shortening hospitalizations, and side effects of drugs, and decrease the time and 
costs associated with clinical laboratory testing. 

In another embodiment, sequence repertories and ways to obtain them for 
other gene targets are also an object of this invention, such is the case for the hexA 
nucleic acids and/or sequences of Streptococci. 

In yet another embodiment, for the detection of mutations associated with 
antibiotic resistance genes, we built repertories to distinguish between point 
mutations reflecting only gene diversity and point mutations involved in resistance. 
Such repertories and ways to obtain them for pbpla, pbp2b and pbp2x genes of 
sensitive and penicillin-resistant Streptoccoccus pneumoniae and also for gyrA and 
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parC gene fragments from various bacterial species are also an object of the 
present invention. 

The diagnostic kits, primers and probes mentioned above can be used to 
identify algae, archaea, bacteria, fungi, parasites, antimicrobial agents resistance 
genes and toxin genes on any type of sample, whether said diagnostic kits, primers 
and probes are used for in vitro or in situ applications. The said samples may 
include but are not limited to: any clinical sample, any environment sample, any 
microbial culture, any microbial colony, any tissue, and any cell line. 

It is also an object of the present invention that said diagnostic kits, primers 
and probes can be used alone or in conjunction with any other assay suitable to 
identify microorganisms, including but not limited to: any immunoassay, any 
enzymatic assay, any biochemical assay, any lysotypic assay, any serological 
assay, any differential culture medium, any enrichment culture medium, any 
selective culture medium, any specific assay medium, any identification culture 
medium, any enumeration cuture medium, any cellular stain, any culture on 
specific cell lines, and any infectivity assay on animals. 

In the methods and kits described herein below, the oligonucleotide probes 
and amplification primers have been derived from larger sequences (i.e. DNA 
fragments of at least 100 base pairs). All DNA fragments have been obtained either 
from proprietary fragments or from public databases. DNA fragments selected 
from public databases are newly used in a method of detection according to the 
present invention, since they have been selected for their diagnostic potential. 

In another embodiment, the amino acid sequences translated from the 
repertory of tuf, atpD and recA nucleic acids and/or sequences are also an object of 
the present invention. 

It is clear to the individual skilled in the art that other oligonucleotide 
sequences appropriate for (i) the universal detection of algae, archaea, bacteria, 
fungi or parasites, (ii) the detection and identification of the above microbial 
species or genus or family or group, and (iii) the detection of antimicrobial agents 
resistance genes, and (iv) the detection of toxin genes, other than those listed in 
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Annexes I to HI, XXI to XXII, XXXII to XXXVII, XXXIX to XLI, and XLIII to 
LIV may also be derived from the proprietary fragments or selected public 
database sequences. For example, the oligonucleotide primers or probes may be 
shorter or longer than the ones chosen; they may also be selected anywhere else in 
the proprietary DNA fragments or in the sequences selected from public databases; 
they may be also variants of the same oligonucleotide. If the target DNA or a 
variant thereof hybridizes to a given oligonucleotide, or if the target DNA or a 
variant thereof can be amplified by a given oligonucleotide PCR primer pair, the 
converse is also true; a given target DNA may hybridize to a variant 
oligonucleotide probe or be amplified by a variant oligonucleotide PCR primer. 
Alternatively, the oligonucleotides may be designed from any DNA fragment 
sequences for use in amplification methods other than PCR. Consequently, the core 
of this invention is the identification of universal, species-specific, genus-specific, 
family-specific, group-specific, resistance gene-specific, toxin gene-specific 
genomic or non-genomic DNA fragments which are used as a source of specific 
and ubiquitous oligonucleotide probes and/or amplification primers. Although the 
selection and evaluation of oligonucleotides suitable for diagnostic purposes 
requires much effort, it is quite possible for the individual skilled in the art to 
derive, from the selected DNA fragments, oligonucleotides other than the ones 
listed in Annexes I to III, XXI to XXII, XXXII to XXXVII, XXXIX to XLI, and 
XLIII to LIV which are suitable for diagnostic purposes. When a proprietary 
fragment or a public databases sequence is selected for its specificity and ubiquity, 
it increases the probability that subsets thereof will also be specific and ubiquitous. 

Since a high percentage of clinical specimens are negative for bacteria 
(Table 3), DNA fragments having a high potential for the selection of universal 
oligonucleotide probes or primers were selected from proprietary and public 
database sequences. The amplification primers were selected from genes highly 
conserved in algae, archaea, bacteria, fungi and parasites, and are used to detect the 
presence of any algal, archaeal, bacterial, fungal or parasitical pathogen in clinical 
specimens in order to determine rapidly whether it is positive or negative for algae, 
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archaea, bacteria, fungi or parasites. The selected genes, designated tuf fits, atpD 
and recA, encode respectively 2 proteins (elongation factors Tu and G) involved in 
the translational process during protein synthesis, a protein (beta subunit) 
responsible for the catalytic activity of proton pump ATPase and a protein 
responsible for the homologous recombination of genetic material. The alignments 
of tuf atpD and recA sequences used to derive the universal primers include both 
proprietary and public database sequences. The universal primer strategy allows 
the rapid screening of the numerous negative clinical specimens (around 80% of 
the specimens received, see Table 3) submitted for microbiological testing. 

Table 4 provides a list of the archaeal, bacterial, fungal and parasitical 
species for which tuf and/or atpD and/or recA nucleic acids and/or sequences are 
revealed in the present invention. Tables 5 and 6 provide a list of antimicrobial 
agents resistance genes and toxin genes selected for diagnostic purposes. Table 7 
provides the origin of tuf atpD and recA nucleic acids and/or sequences listed in 
the sequence listing. Tables 8-10 and 12-14 provide lists of species used to test the 
specificity, ubiquity and sensitivity of some assays described in the examples. 
Table 1 1 provides a list of microbial species for which tuf and/or atpD and/or recA 
sequences are available in public databases. Table 15 lists the microorganisms 
identified by commercial systems. Tables 16-18 are part of Example 42, whereas 
Tables 19-20 are part of Example 43. Tables 21-22 illustrate Example 44, whereas 
Tables 23-25 illustrate Example 45. 
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In accordance with the present invention is provided a method for generating 
a repertory of nucleic acids of tuf, fus t atpD and/or recA genes from which 
are derived probes or primers, or both, useful for the detection of one, more 
than one related microorganisms, or substantially all microorganisms of a 
group selected from algae, archaea, bacteria, fungi and parasites, which 
comprises the step of: 

amplifying the nucleic acids of a plurality of determined algal, 
archaeal, bacterial, fungal and parasitical species with any combination of 
the primer pairs defined in SEQ ID NOs.: 558-561, 562-574, 636-655, 664, 
681-683, 696-697, 699-700, 708, 812-815, 911-917, 919-922, 935-938, 
1203-1207, 1212-1213, 1221-1229, 1605-1606, 1974-1984, 1999- 2003, 
2282-2285. 

The terms "related microorganisms" are intended to cover microorganisms 
that share a common evolutive profile up to the speciation e.g. those that 
belong to a species, a genus, a family or a phyllum. The same terms are also 
intended to cover a group of different species that are grouped for a specific 
reason, for example, because they all have a common host tissue or cell. In 
one specific example, a group of microorganims potentially found in platelet 
preparations are grouped together and are considered "related" organisms 
for the purpose of their simultaneous detection in that particular type of 
sample. 

The repertories per $e of nucleic acids and of sequences derived therefrom 
are also provided, as well as "gene banks" comprising these repertories. 

For generating sequences of probes or primers, the above method is 
reproduced or one may start from the sequence repertory or gene bank itself, 
and the following steps are added: 

aligning a subset of nucleic acid sequences of said repertory, 
locating nucleic acid stretches that are present in the nucleic 
acids of strains or representatives of said one, more than one related 
microorganisms, or substantially all microorganisms of said group, and not 
present in the nucleic acid sequences of other microorganisms, and 
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deriving consensus nucleic acid sequences useful as probes or 
primers from said stretches. 

Once the sequences of probes or primers are designed, they are converted 
into real molecules by nucleic acid synthesis. 

From the above methods and resulting repertories, probes and primers for 
the universal detection of any one of alga, archaeon, bacterium, fungus and 
parasite are obtainable. 

More specifically, the following probes or primers having the sequence 
defined in SEQ ID NOs.: 543, 556-574, 636-655, 658-661, 664, 681-683, 
694, 696, 697, 699. 700, 708, 812-815, 911-917, 919-922, 935-938, 1203- 
1207, 1212-1213, 1221-1229, 1605-1606, 1974-1984, 1999-2000, 2282- 
2285 or any variant of at least 12 nucleotides capable of hybridizing with the 
targeted microorganism(s) and these sequences and a diagnostic method 
using the same are provided. 

Further, probes or primers having specific and ubiquitous properties for the 
detection and identification of any one of an algal, archaeal, bacterial, fungal 
and parasitital species, genus, family and group are also designed and 
derived from the same methods and repertories. 

More specifically, are provided definite probes or primers having specific and 
ubiquitous properties for the detection and identification of microorganisms. 

Indeed, a general method is provided for detecting the presence in a test 
sample of any microorganism that is an alga, archaeum, bacterium, fungus or 
parasite, which comprises: 

a ) putting in contact any test sample tuf or atpD or recA 
sequences and nucleic acid primers and/or probes, said primers and/or 
probes having been selected to be sufficiently complementary to hybridize to 
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one or more tuf or atpD or recA sequences that are specific to said 
microorganism: 

b) allowing the primers and/or probes and any test sample tuf or 
atpD or recA sequences to hybridize under specified conditions such as said 
primers and/or probes hybridize to the tuf or atpD or recA sequences of said 
microorganism and does not delectably hybridize to tuf or atpD or recA 
sequences from other microorganisms; and, 

c) testing for hybridization of said primers and/or probes to any 
test sample tuf or atpD or recA sequences. 

In the latter, step c) is based on a nucleic acid target amplification method, or 
on a signal amplification method. 

The terms "sufficiently complementary" cover perfect and imperfect 
complementarity. 

In addition to the universal or the specific detection and/or identification of 
microorganisms, the simultaneous detection of antimicrobial agent resistance 
gene or of a toxin gene is provided in compositions of matter as well as in 
diagnostic methods. Such detection is brought by using probes or primers 
having at least 12 nucleotides in length capable of hybridizing with an 
antimicrobial agent resistance gene and/or toxin gene, a definite set thereof 
being particularly provided. 

Of course, any propriatory nucleic acid and nucleotide sequence derived 
therefrom, and any variant of at least 12 nucleotides capable of a selective 
hybridization with the following nucleic acids are within the scope of this 
invention as well as derived recombinant vectors and hosts: 

SEQ ID NOs.: 1-73, 75-241, 399-457, 498-529, 612-618, 621-624, 
675, 677, 717-736, 779-792, 840-855, 865, 868-888, 897-910, 932, 967-989 
992, 1266-1297, 1518-1526, 1561-1575, 1578-1580, 1662-1664, 1666-1667, 
1669-1670, 1673-1683, 1685-1689, 1786-1843, 1874-1881, 1956-1960, 
2183-2185, 2187-2188, 2193-2201, 2214-2249, 2255-2272, which are all tuf 
sequences; 
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SEO ID NOs.: 242-270, 272-398, 458-497, 530-538, 663, 667, 673- 
676, 678-680, 737-778, 827-832, 834-839, 856-862, 866-867, 889-896, 929- 
931, 941-966, 1245-1254, 1256-1265, 1527, 1576-1577, 1600-1604,1638- 
1647, 1649-1660, 1671, 1684, 1844-1848, 1849-1865, 2189-2192, which are 
all atpD sequences; 

SEQ ID NOs.: 990-991, 1003, 1288-1289, 1714, 1756-1763, 1866- 
1873 and 2202-2212, which are all recA sequences; and 

SEQ ID NOs.: 1004-1075, 1255, 1607-1608, 1648, 1764-1785, 2013- 
2014, 2056-2064, 2273-2280, which are antimicrobial agent resistance or 
toxin gene sequences found to be suitable for the detection and identification 
of microbial species. 

To complement the following repertories, another one comprising hexA 
nucleic acids and derived sequences have been construed through 
amplification of nucleic acids of any streptococcal species with any 
combination of primers SEO ID NOs.: 1179, 1181, 1182 and 1184 to 1191. 
From this particular repertory, primers and/or probes for detecting 
Streptococcus pneumoniae have been designed and obtained. Particularly, a 
nucleic acid sequence of at least 12 nucleotides capable of hybridizing with 
Streptococcus pneumoniae and with any one of SEQ ID NOs.: 1184 to 1 187 
or with SEQ ID NOs.: 1179, 1180, 1181 or 1182 are provided. 

The remarkable sequence diversity of nucleic acids that encode proteins also 
provides diversity of peptide sequences which constitute another repertory 
that is also within the scope of this invention. From the protein and nucleic 
acid sequence repertories is derived a use therefrom for the design of a 
therapeutic agent effective against a target microorganism, for example, an 
antibiotic, a vaccine or a genie therapeutic agent. 

Due to the constant evolution in the diagnostic methods, here is finally 
provided a method for the identification of a microorganism in a test sample, 
comprising the steps of: 

a) obtaining a nucleic acid sequence from a tuf, fus t atpD, and/or 
recA genes of said microorganisms, and 
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b) comparing said nucleic acid sequence with the nucleic acid 
sequences of a bank as defined in claim 5, said repertory comprising a 
nucleic acid sequence obtained from the nucleic acids of said 
microorganism, whereby said microorganism is identify when there is a 
match between the sequences. 

In this method, any way by which the specified given sequence is obtained is 
contemplated, and this sequence is simply compared to the sequences of a 
bank or a repertory. If the comparison results in a match, e.g. if bank 
comprises the nucleic acid sequence of interest, the identification of the 
microorganism is provided. 
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DETAILED DESCRIPTION OF THE INVENTION 

HIGHLY CONSERVED GENES AND THEIR USE TO GENERATE SPECIES- 
SPECIFIC. GENUS-SPECIFIC. FAMILY-SPECIFIC. GROUP-SPECIFIC AND 
UNIVERSAL NUCLEIC ACID PROBES AND AMPLIFICATION PRIMERS TO 
RAPIDLY DETECT AND IDENTIFY ALGAL. ARCHAEAL. BACTERIAL. 
FUNGAL AND PARASITICAL MICROORGANISMS FROM CLINICAL 
SPECIMENS FOR DIAGNOSIS 

The present inventors reasoned that comparing the published Haemophilus 
influenzae and Mycoplasma genitalium genomes and searching for conserved 
genes could provide targets to develop useful diagnostic primers and probes. This 
sequence comparison is highly informative as these two bacteria are distantly 
related and most genes present in the minimal genome of M. genitalium are likely 
to be present in every bacterium. Therefore genes conserved between these two 
bacteria are likely to be conserved in all other bacteria. 

Following the genomic comparison, it was found that several protein-coding 
genes were conserved in evolution. Highly conserved proteins included the 
translation elongation factors G (EF-G) and Tu (EF-Tu) and the p subunit of F()Fi 

type ATP-synthase, and to a lesser extent, the RecA recombinase. These four 
proteins coding genes were selected amongst the 20 most conserved genes on the 
basis that they all possess at least two highly conserved regions suitable for the 
design of universal amplification and sequencing primers. Moreover, within the 
fragment amplified by these primers, highly conserved and more variable regions 
are also present hence suggesting it might be possible to rapidly obtain sequence 
information from various microbial species to design universal as well as species-, 
genus-, family-, or group-specific primers and probes of potential use for the 
detection and identification and/or quantification of microorganisms. 
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Translation elongation factors are members of a family of GTP-binding 
proteins which intervene in the interactions of tRNA molecules with the ribosome 
machinery during essential steps of protein synthesis. The role of elongation factor 
Tu is to facilitate the binding of aminoacylated tRNA molecules to the A site of the 
ribosome. The eukaryotic, archaeal (archaebacterial) and algal homolog of EF-Tu 
is called elongation factor 1 alpha (EF-la). All protein synthesis factors originated 
from a common ancestor via gene duplications and fusions (Cousineau et a/., 1997, 
J. Mol. Evol. 45:661-670). In particular, elongation factor G (EF-G), although 
having a functional role in promoting the translocation of aminoacyl-tRNA 
molecules from the A site to the P site of the ribosome, shares sequence 
homologies with EF-Tu and is thought to have arisen from the duplication and 
fusion of an ancestor of the EF-Tu gene. 

In addition, EF-Tu is known to be the target for antibiotics belonging to the 
elfamycin's group as well as to other structural classes (Anborgh and Parmeggiani, 
1991, EMBO J. 10:779-784; Luiten et a/., 1992, European patent application serial 
No. EP 0 466 251 A 1). EF-G for its part, is the target of the antibiotic fusidic acid. 
In addition to its crucial activities in translation, EF-Tu has chaperone-like 
functions in protein folding, protection against heat denaturation of proteins and 
interactions with unfolded proteins (Caldas et al 9 1998, J. Biol. Chem 273:11478- 
11482). Interestingly, a form of the EF-Tu protein has been identified as a 
dominant component of the periplasm of Neisseria gonorrhoeae (Porcella et a/., 
1996, Microbiology 142:2481-2489), hence suggesting that at least in some 
bacterial species, EF-Tu might be an antigen with vaccine potential. 

FOFl type ATP-synthase belongs to a superfamily of proton-translocating 

ATPases divided in three major families: P, V and F (Nelson and Taiz, 1989, TIBS 
14:1 13-1 16). P-ATPases (or E r E2 type) operate via a phosphorylated intermediate 
and are not evolutionarily related to the other two families. V- ATPases (or V()Vi 

type) are present on the vacuolar and other endomembranes of eukaryotes, on the 
plasma membrane of archaea (archaebacteria) and algae, and also on the plasma 
membrane of some eubacteria especially species belonging to the order 
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Spirochaetales as well as to the Chlamydiaceae and Deinococcaceae families. F- 
ATPases (or F()Fi type) are found on the plasma membrane of most eubacteria, on 

the inner membrane of mitochondria and on the thylakoid membrane of 
chloroplasts. They function mainly in ATP synthesis. They are large multimeric 
enzymes sharing numerous structural and functional features with the V-ATPases. 
F and V-type ATPases have diverged from a common ancestor in an event 
preceding the appearance of eukaryotes. The P subunit of the F-ATPases is the 
catalytic subunit and it possesses low but significant sequence homologies with the 
catalytic A subunit of V- ATPases. 

The translation elongation factors EF-Tu, EF-G and EF-loc, and the catalytic 
subunit of F or V-types ATP-synthase, are highly conserved proteins sometimes 
used for phylogenetic analysis and their genes are also known to be highly 
conserved (Iwabe etaU 1989, Proc. Natl. Acad. Sci. USA 86:9355-9359, Gogarten 
et aU 1989, Proc. Natl. Acad. Sci. USA 86:6661-6665, Ludwig et al, 1993, 
Antonie van Leeuwenhoek 64:285-305). A recent BLAST (Altschul et aL 9 1997, J. 
Mol. Biol. 215:403-410) search performed by the present inventors on the 
GenBank, European Molecular Biology Laboratory (EMBL), DNA Database of 
Japan (DDBJ) and specific genome project databases indicated that throughout 
bacteria, the EF-Tu and the (5 subunit of F()Fl type ATP-synthase genes may be 

more conserved than other genes that are well conserved between H. influenzae 
and M genitaliwn. 

The RecA recombinase is a multifunctional protein encoded by the recA 
gene. It plays a central role in homologous recombination, it is critical for the 
repair of DNA damage and it is involved in the regulation of the SOS system by 
promoting the proteolytic digestion of the LexA repressor. It is highly conserved in 
bacteria and could serve as a useful genetic marker to reconstruct bacterial 
phylogeny (Miller and Kokjohn, 1990, Annu. Rev. Microbiol. 44:365-394). 
Although RecA possesses some highly conserved sequence segments that we used 
to design universal primers aimed at sequencing the recA fragments, it is clearly 
not as well conserved EF-G, EF-Tu and {3 subunit of F()Fi type ATP-synthase. 
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Hence, RecA may not be optimal for universal detection of bacteria with high 
sensitivity but it was chosen because preliminary data indicated that EF-G, EF-Tu 
and p subunit of F()Fl type ATP-synthase may sometimes be too closely related to 

find specific primer pairs that could discriminate between certain very closely 
related species and genera. While RecA, EF-G, EF-Tu and P subunit of F()Fi type 

ATP-synthase genes, possesses highly conserved regions suitable for the design of 
universal sequencing primers, the less conserved region between primers should be 
divergent enough to allow species-specific and genus-specific primers in those 
cases. 

Thus, as targets to design primers and probes for the genetic detection of 
microorganisms, the present inventors have focused on the genes encoding these 
four proteins: tuf the gene for elongation factor Tu (EF-Tu); fus, the gene for the 
elongation factor G (EF-G); atpD, the gene for p subunit of F()Fi type ATP- 

i 

synthase; and recA, the gene encoding the RecA recombinase. In several bacterial 
genomes tuf is often found in two highly similar duplicated copies named tuf A and 
tufB (Filer and Furano, 1981, J. Bacteriol. 148:1006-1011, Sela et a/„ 1989, J. 
Bacteriol. 171:581-584). In some particular cases, more divergent copies of the tuf 
genes can exist in some bacterial species such as some actinomycetes (Luiten et aL 
European patent application publication No. EP 0 446 251 Al; Vijgenboom et aL, 
1994, Microbiology 140:983-998) and, as revealed as part of this invention, in 
several enterococcal species. In several bacterial species, tuf is organized in an 
operon with its homolog gene for the elongation factor G (EF-G) encoded by the 
fusA gene (Figure 3). This operon is often named the str operon. The tuf Jus, atpD 
and recA genes were chosen as they are well conserved in evolution and have 
highly conserved stretches as well as more variable segments. Moreover, these four 
genes have eukaryotic orthologs which are described in the present invention as 
targets to identify fungi and parasites. The eukaryotic homolog of elongation factor 
Tu is called elongation factor 1 -alpha (EF-lct) (gene name: tef tefh efl, efl or 
EF-1). In fungi, the gene for EF-la occurs sometimes in two or more highly 
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similar duplicated copies (often named tefl, teJ2, tef3...). In addition, eukaryotes 
have a copy of elongation factor Tu which is originating from their organelle 
genome ancestry (gene name: tufl, tufM or tuf A). For the purpose of the current 
invention, the genes for these four functionally and evolutionarily linked elon- 
gation factors (bacterial EF-Tu and EF-G, eukaryotic EF-la, and organellar EF- 
Tu) will hereafter be designated as «tuf nucleic, acids and/or sequences». The 
eukaryotic (mitochondrial) FoFl type ATP-synthase beta subunit gene is named 

atp2 in yeast. For the purpose of the current invention, the genes of catalytic sub- 
unit of either F or V-type ATP-synthase will hereafter be designated as «atpD 
nucleic acids and/or sequences)). The eukaryotic homologs of RecA are distributed 
in two families, typified by the Rad51 and Dmcl proteins. Archaeal homologs of 
RecA are called RadA. For the purpose of the current invention, the genes corres- 
ponding to the latter proteins will hereafter be designated as «recA nucleic acids 
and/or sequences)). 

In the description of this invention, the terms «nucleic acids» and 
«sequences)> might be used interchangeably. However, «nucleic acids» are 
chemical entities while «sequences)> are the pieces of information derived from 
(inherent to) these «nucleic acids». Both nucleic acids and sequences are equiva- 
lent^ valuable sources of information for the matter pertaining to this invention. 

Analysis of multiple sequence alignments of tuf and atpD sequences 
permitted the design of oligonucleotide primers (and probes) capable of amplifying 
(or hybridizing to) segments of tuf (and/or fus) and atpD genes from a wide variety 
of bacterial species (see Examples 1 to 4, 24 and 26, and Table 7). Sequencing and 
amplification primer pairs for tuf nucleic acids and/or sequences are listed in 
Annex I and hybridization probes are listed in Annexes III and XLVIL Sequencing 
and amplification primer pairs for atpD nucleic acids and/or sequences are listed in 
Annex II. Analysis of the main subdivisions of tuf and atpD sequences (see Figures 
1 and 2) permitted to design sequencing primers amplifying specifically each of 
these subdivisions. It should be noted that these sequencing primers could also be 
used as universal primers. However, since some of these sequencing primers 
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include several variable sequence (degenerated) positions, their sensitivity could be 
lower than that of universal primers developed for diagnostic purposes. Further 
subdivisions could be done on the basis of the various phyla where these genes are 
encountered. 

Similarly, analysis of multiple sequence alignments of recA sequences present 
in the public databases permitted the design of oligonucleotide primers capable of 
amplifying segments of recA genes from a wide variety of bacterial species. 
Sequencing and amplification primer pairs for recA sequences are listed in Annex 
XXI. The main subdivisions of recA nucleic acids and/or sequences comprise recA, 
radAy rad51 and dmcl. Further subdivisions could be done on the basis of the 
various phyla where these genes are encountered. 

The present inventor's strategy is to get as much sequence data information 
from the four conserved genes (tuf, fus, atpD and recA). This ensemble of 
sequence data forming a repertory (with subrepertories corresponding to each 
target gene and their main sequence subdivisions) and then using the sequence 
information of the sequence repertory (or subrepertories) to design primer pairs 
that could permit either universal detection of algae or archaea or bacteria or fungi 
or parasites, detection of a family or group of microorganism (e.g. 
Enterobacteriaceae), detection of a genus (e.g. Streptococcus) or finally a specific 
species (e.g. Staphylococcus aureus). It should be noted that for the purpose of the 
present invention a group of microorganisms is defined depending on the needs of 
the particular diagnostic test. It does not need to respect a particular taxonomical 
grouping or phylum. See Example 12 where primers were designed to amplify a 
group a bacteria consisting of the 17 major bacterial species encountered as 
contaminants of platelet concentrates. Also remark that in that Example, the 
primers are not only able to sensitively and rapidly detect at least the 17 important 
bacterial species, but could also detect other species as well, as shown in Table 14. 
In these circumstances the primers shown in Example 12 are considered universal 
for platelet-contaminating bacteria. To develop an assay specific for the latter, one 
or more primers or probes specific to each species could be designed. Another 
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example of primers and/or probes for group detection is given by the Pseudomonad 
group primers. These primers were designed based upon alignment of tuf 
sequences from real Pseudomonas species as well as from former Pseudomonas 
species such as Stenotrophomonas maltophilia. The resulting primers are able to 
amplify all Pseudomonas species tested as well as several species belonging to 
different genera, hence as being specific for a group including Pseudomonas and 
other species, we defined that group as Pseudomonads, as several members were 
former Pseudomonas. 

For certain applications, it may be possible to develop a universal, group, 
family or genus-specific reaction and to proceed to species identification using 
sequence information within the amplicon to design species-specific internal 
probes or primers, or alternatively, to proceed directly by sequencing the amplicon. 
The various strategies will be discussed further below. 

The ensembles formed by public and proprietary tuf, atpD and recA nucleic 
acids and/or sequences are used in a novel fashion so they constitute three 
databases containing useful information for the identification of microorganisms. 

Sequence repertories of other gene targets were also built to solve some 
specific identification problems especially for microbial species genetically very 
similar to each other such as E. coli and Shigella (see Example 23). Based on tuf, 
atpD and recA sequences, Streptococcus pneumoniae is very difficult to 
differentiate from the closely related species 5. oralis and S. mitis. Therefore, we 
elected to built a sequence repertory from hexA sequences (Example 19), a gene 
much more variable than our highly conserved tuf , atpD and recA nucleic acids 
and/or sequences. 

For the detection of mutations associated with antibiotic resistance genes, we 
also built repertories to distinguish between point mutations reflecting only gene 
diversity and point mutations involved in resistance. This was done for pbpla, 
pbp2b and pbp2x genes of penicillin-resistant and sensitive Streptoccoccus 
pneumoniae (Example 1 8) and also for gyrA and parC gene fragments of various 
bacterial species for which quinolone resistance is important to monitor. 
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The tuf,fus f atpD and recA DNA fragments sequenced by us and/or selected 
from public databases (GenBank and EMBL) were used to design oligonucleotides 
primers and probes for diagnostic purposes. Multiple sequence alignments were 
made using subsets of the tuf or atpD or recA sequences repertory. Subsets were 
chosen to encompass as much as possible of the targetted microorganism(s) DNA 
sequence data and also include sequence data from phylogenetically related 
microorganisms from which the targetted microorganism(s) should be 
distinguished. Regions suitable for primers and probes should be conserved for the 
targetted microorganism(s) and divergent for the microorganisms from which the 
targetted microorganism(s) should be distinguished. The large amount of tuf or 
atpD or recA sequences data in our repertory permits to reduce trial and errors in 
obtaining specific and ubiquitous primers and probes. We also relied on the 
corresponding peptide sequences of tuf fus, atpD and recA nucleic acids and/or 
sequences to facilitate the identification of regions suitable for primers and probes 
design. As part of the design rules, all oligonucleotides (probes for hybridization 
and primers for DNA amplification by PCR) were evaluated for their suitability for 
hybridization or PCR amplification by computer analysis using standard programs 
(i.e. the Genetics Computer Group (GCG) programs and the primer analysis 
software Oligo™ 5.0). The potential suitability of the PCR primer pairs was also 
evaluated prior to the synthesis by verifying the absence of unwanted features such 
as long stretches of one nucleotide and a high proportion of G or C residues at the 
y end (Persing et al. y 1993, Diagnostic Molecular Microbiology: Principles and 
Applications, American Society for Microbiology, Washington, D.C.)- 
Oligonucleotide probes and amplification primers were synthesized using an 
automated DNA synthesizer (Perkin-Elmer Corp., Applied Biosystems Division). 

The oligonucleotide sequence of primers or probes may be derived from 
either strand of the duplex DNA. The primers or probes may consist of the bases 
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A, G, C, or T or analogs and they may be degenerated at one or more chosen 
nucleotide position(s). The primers or probes may be of any suitable length and 
may be selected anywhere within the DNA sequences from proprietary fragments 
or from selected database sequences which are suitable for (i) the universal 
detection of algae or archaea or bacteria or fungi or parasites, (ii) the species- 
specific detection and identification of any microorganism, including but not 
limited to: Abiotrophia adiacens, Bacteroides fragilis, Bordetella pertussis, 
Candida albicans, Candida dubliniensis, Candida glabrata, Candida 
guilliermondii, Candida krusei, Candida lusitaniae, Candida parapsilosis, 
Candida tropicalis, Candida zeylanoides, Campylobacter jejuni and C coli, 
Chlamydia pneumoniae, Chlamydia trachomatis, Cryptococcus neoformans, 
Cryptosporidium parvum, Enterococcus faecalis, Enterococcus faecium, 
Enterococcus gallinarum, Escherichia coli, Haemophilus influenzae, Legionella 
pneumophila, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Pseudomonas 
aeruginosa, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Staphylococcus hominis, Staphylococcus saprophytics, 
Streptococcus agalactiae, Streptococcus pneumoniae, Trypanosoma brucei, 
Trypanosoma cruzU (iii) the genus-specific detection of Bordetella species, 
Candida species, Clostridium species, Corynebacterium species, Cryptococcus 
species, Entamoeba species, Enterococcus species, Gemella species, Giardia 
species, Legionella species, Leishmania species, Staphylococcus species, 
Streptococcus species, Trypanosoma species, (iv) the family- specific detection of 
Enterobacteriaceae family members, Mycobacteriaceae family members, 
Trypanosomatidae family members, (v) the detection of Enterococcus 
casseliflavus-flavescens-gallinarum group, Enterococcus, Gemella and 
Abiotrophia adiacens group, Pseudomonads extended group, Platelet- 
contaminating bacteria group, (vi) the detection of clinically important 
antimicrobial agents resistance genes listed in Table 5, (vii) the detection of 
clinically important toxin genes listed in Table 6. 
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Variants for a given target microbial gene are naturally occurring and are 
attributable to sequence variation within that gene during evolution (Watson et ah, 
1987, Molecular Biology of the Gene, 4 th ed., The Benjamin/Cummings Publishing 
Company, Menlo Park, CA; Lewin, 1989, Genes IV, John Wiley & Sons, New 
York, NY). For example, different strains of the same microbial species may have 
a single or more nucleotide variation(s) at the oligonucleotide hybridization site. 
The person skilled in the art is well aware of the existence of variant algal, 
archaeal, bacterial, fungal or parasitical DNA nucleic acids and/or sequences for a 
specific gene and that the frequency of sequence variations depends on the 
selective pressure during evolution on a given gene product. The detection of a 
variant sequence for a region between two PCR primers may be demonstrated by 
sequencing the amplification product. In order to show the presence of sequence 
variants at the primer hybridization site, one has to amplify a larger DNA target 
with PCR primers outside that hybridization site. Sequencing of this larger 
fragment will allow the detection of sequence variation at this site. A similar 
strategy may be applied to show variants at the hybridization site of a probe. 
Insofar as the divergence of the target nucleic acids and/or sequences or a part 
thereof does not affect the specificity and ubiquity of the amplification primers or 
probes, variant microbial DNA is under the scope of this invention. Variants of the 
selected primers or probes may also be used to amplify or hybridize to a variant 
DNA. 

Sequencing of tuf nucleic acids and/or sequences from a variety of archaeal, 
bacterial, fungal and parasitical species 

The nucleotide sequence of a portion of tuf nucleic acids and/or sequences 
was determined for a variety of archaeal, bacterial, fungal and parasitical species. 
The amplification primers (SEQ ID NOs. 664 and 697), which amplify a to/ gene 
portion of approximately 890 bp, were used along with newly designed sequencing 
primer pairs (See Annex I for the sequencing primers for tuf nucleic acids and/or 
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sequences). Most primer pairs can amplify different copies of tuf genes (tu/A and 
tuJB). This is not surprising since it is known that for several bacterial species these 
two genes are nearly identical. For example, the entire tuf A and tufB genes from£. 
coli differ at only 13 nucleotide positions (Neidhardte/ al. y 1996, Escherichia coli 
and Salmonella: Cellular and Molecular Biology, 2 ed., American Society for 
Microbiology Press, Washington, D.C.). Similarly, some fungi are known to have 
two nearly identical copies of tuf nucleic acids and/or sequences (EF-la). These 
amplification primers are degenerated at several nucleotide positions and contain 
inosines in order to allow the amplification of a wide range of tuf nucleic acids 
and/or sequences. The strategy used to select these amplification primers is similar 
to that illustrated in Annex I for the selection of universal primers. The tuf 
sequencing primers even sometimes amplified highly divergent copies o&uf genes 
(tufC) as illustrated in the case of some enterococcal species (SEQ ID NOs.: 73, 
75, 76, 614 to 618, 621 and 987 to 989). To prove this, we have determined the 
enterococcal tuf nucleic acids and/or sequences from PCR amplicons cloned into a 
plasmid vector. Using the sequence data from the cloned amplicons, we designed 
new sequencing primers specific to the divergent (tufC) copy of enterococci(SEQ 
ID NOs.: 658-659 and 661) and then sequenced directly thetufC amplicons. The 
amplification primers (SEQ ID NOs.: 543, 556, 557, 643-645, 660, 664, 694, 696 
and 697) could be used to amplify the tuf nucleic acids and/or sequences from any 
bacterial species. The amplification primers (SEQ ID NOs.: 558, 559, 560, 653, 
654, 655, 813, 815, 1974-1984, 1999-2003) could be used to amplify thefw/(EF- 
1 a) genes from any fungal and/or parasitical species. The amplification primers 
SEQ ID NOs. 1221-1228 could be used to amplify bacterial tuf nucleic acids 
and/or sequences of the EF-G subdivision ifusA) (Figure 3). The amplification 
primers SEQ ID NOs. 1224, and 1227-1229 could be used to amplify bacterial**/ 
nucleic acids and/or sequences comprising the end of EF-G ifusA) and the 
beginning of EF-Tu (tuf), including the intergenic region, as shown in Figure 3. 
Most tuf fragments to be sequenced were amplified using the following 
amplification protocol: One \i\ of cell suspension (or of purified genomic DNA 
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0.1-100 ng//d) was transferred directly to 19 fil of a PCR reaction mixture. Each 
PGR reaction contained 50 mM KC1, 10 mM Tris-HCl (pH 9.0), 0.1% Triton X- 
1 00, 2.5 mM MgCI 2 , 1 fiM of each of the 2 primers, 200 /xM of each of the four 

dNTPs, 0.5 unit of Taq DNA polymerase (Promega Corp., Madison, WI). PCR 
reactions were subjected to cycling using a PTC-200 thermal cycler (MJ Research 
Inc., Watertown, Mass.) as follows: 3 min at 94-96 °C followed by 30-45 cycles of 
1 min at 95 °C for the denaturation step, 1 min at 50-55 °C for the annealing step 
and 1 min at 72 °C for the extension step. Subsequently, twenty microliters of the 
PCR-amplified mixture were resolved by electrophoresis in a 1.5% agarose gel. 
The amplicons were then visualized by staining with methylene blue (Flores et aL> 
1992, Biotechniques, 13:203-205). The size of the amplification products was 
estimated by comparison with a 100-bp molecular weight ladder. The band 
corresponding to the specific amplification product was excised from the agarose 
gel and purified using the QIAquick™ gel extraction kit (QIAGEN Inc., 
Chatsworth, CA). The gel-purified DNA fragment was then used directly in the 
sequencing protocol. Both strands of the tuf genes amplification product were 
sequenced by the dideoxynucleotide chain termination sequencing method by 
using an Applied Biosystems automated DNA sequencer (model 377) with their 
Big Dye™ Terminator Cycle Sequencing Ready Reaction Kit (Applied 
Biosystems, Foster City, CA). The sequencing reactions were performed by using 
the same amplification primers and 10 ng/100 bp of the gel-purified amplicon per 
reaction. For the sequencing of long amplicons such as those of eukaryotic m/(EF- 
loc) nucleic acids and/or sequences, we designed internal sequencing primers 
(SEQ ID NOs.: 654, 655 and 813) to be able to obtain sequence data on both 
strands for most of the fragment length. In order to ensure that the determined 
sequence did not contain errors attributable to the sequencing of PCR artefacts, we 
have sequenced two preparations of the gel-purified tuf amplification product 
originating from two independent PCR amplifications. For most target microbial 
species, the sequences determined for both amplicon preparations were identical. 
In case of discrepancies, amplicons from a third independent PCR amplification 
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were sequenced. Furthermore, the sequences of both strands were 100% 
complementary thereby confirming the high accuracy of the determined sequence. 
The tuf nucleic acids and/or sequences determined using the above strategy are 
described in the Sequence Listing. Table 7 gives the originating microbial species 
and the source for each tuf sequence in the Sequence Listing. 

The alignment of the tuf sequences determined by us or selected from 
databases revealed clearly that the length of the sequenced portion of the tuf genes 
is variable. There may be insertions or deletions of several amino acids. In 
addition, in several fungi introns were observed. Intron nucleic acids and/or 
sequences are part of tuf nucleic acids and/or sequences and could be useful in the 
design of species-specific primers and probes. This explains why the size of the 
sequenced tuf amplification products was variable from one fungal species to 
another. Consequently, the nucleotide positions indicated on top of each of 
Annexes IV to XX, XXIII to XXXI, XXXVIII and XLII do not correspond for 
sequences having insertions or deletions. 

It should also be noted that the various tuf nucleic acids and/or sequences 
determined by us occasionally contain base ambiguities. These degenerated 
nucleotides correspond to sequence variations between tuf A and tufB genes (or 
copies of the EF-G subdivision of tuf nucleic acids and/or sequences, or copies of 
EF- la subdivision of tuf nucleic acids and/or sequences for fungi and parasites) 
because the amplification primers amplify both tuf genes. These nucleotide 
variations were not attributable to nucleotide misincorporations by the Taq DNA 
polymerase because the sequence of both strands was identical and also because 
the sequences determined with both preparations of the gel-purified tuf amplicons 
obtained from two independent PCR amplifications were identical. 

The selection of amplification primers from tuf nucleic acids and/or sequences 

The tuf sequences determined by us or selected from public databases were 
used to select PCR primers for universal detection of bacteria, as well as for genus- 
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specific, species-specific family-specific or group-specific detection and 
identification. The strategy used to select these PCR primers was based on the 
analysis of multiple sequence alignments of various tuf sequences. For more details 
about the selection of PCR primers from tuf sequences please refer to Examples 5, 
7-14, 17, 22, 24, 28, 30-31, 33, 36, and 38-40, and to Annexes VI-IX, XI-XIX and 
XXV. 

Sequencing of atuD and recA nucleic acids and/or sequences from a variety of 
archaeal, bacterial, fungal and parasitical species 

The method used to obtain atpD and recA nucleic acids and/or sequences is 
similar to that described above for ta/nucleic acids and/or sequences. 

The selection of amplification primers from atpD or recA nucleic acids and/or 
sequences 

The comparison of the nucleotide sequence for the atpD or recA genes from 
various archaeal, bacterial, fungal and parasitical species allowed the selection of 
PCR primers (refer to Examples 6, 13, 29, 34 and 37, and to Annexes IV, V, X, 
and XX). 

DNA amplification 

For DNA amplification by the widely used PCR (polymerase chain reaction) 
method, primer pairs were derived from proprietary DNA fragments or from 
database sequences. Prior to synthesis, the potential primer pairs were analyzed by 
using the Oligo™ 5.0 software to verify that they were good candidates for PCR 
amplification. 

During DNA amplification by PCR, two oligonucleotide primers binding 
respectively to each strand of the heat-denatured target DNA from the microbial 
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genome are used to amplify exponentially in vitro the target DNA by successive 
thermal cycles allowing denaturation of the DNA, annealing of the primers and 
synthesis of new targets at each cycle (Persing et aU 1993, Diagnostic Molecular 
Microbiology: Principles and Applications, American Society for Microbiology, 
Washington, D.C.). 

Briefly, the PCR protocols were as follows: Treated clinical specimens or 
standardized bacterial or fungal or parasitical suspensions (see below) or purified 
genomic DNA from bacteria, fungi or parasites were amplified in a 20 /xl PCR 
reaction mixture. Each PCR reaction contained 50 mM KC1, 10 mM Tris-HCl (pH 
9.0), 2.5 mM MgCl 2 , 0.4 piM of each primer, 200 fiM of each of the four dNTPs 

and 0.5 unit of Taq DNA polymerase (Promega) combined with the 
TaqStart™antibody (Clontech Laboratories Inc., Palo Alto, CA). The TaqStart™ 
antibody, which is a neutralizing monoclonal antibody to Taq DNA polymerase, 
was added to all PCR reactions to enhance the specificity and the sensitivity of the 
amplifications (Kellogg et al. 9 1994, Biotechniques 16:1134-1137), The treatment 
of the clinical specimens varies with the type of specimen tested, since the 
composition and the sensitivity level required are different for each specimen type. 
It consists in a rapid protocol to lyse the microbial cells and eliminate or neutralize 
PCR inhibitors. For amplification from bacterial or fungal or parasitical cultures or 
from purified genomic DNA, the samples were added directly to the PCR 
amplification mixture without any pre-treatment step. An internal control was 
derived from sequences not found in the target microorganisms or in the human 
genome. The internal control was integrated into all amplification reactions to 
verify the efficiency of the PCR assays and to ensure that significant PCR 
inhibition was absent. Alternatively, an internal control derived from rRNA was 
also useful to monitor the efficiency of microbial lysis protocols. 

PCR reactions were then subjected to thermal cycling (3 min at 94-96°C 
followed by 30 cycles of 1 second at 95 °C for the denaturation step and 30 seconds 
at 50-65°C for the annealing-extension step) using a PTC-200 thermal cycler (MJ 
Research Inc.). The number of cycles performed for the PCR assays varies 
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according to the sensitivity level required. For example, the sensitivity level 
required for microbial detection directly from clinical specimens is higher for 
blood specimens than for urine specimens because the concentration of 
microorganisms associated with a septicemia can be much lower than that 
associated with a urinary tract infection. Consequently, more sensitive PCR assays 
having more thermal cycles are probably required for direct detection from blood 
specimens. Similarly, PCR assays performed directly from bacterial or fungal or 
parasitical cultures may be less sensitive than PCR assays performed directly from 
clinical specimens because the number of target organisms is normally much lower 
in clinical specimens than in microbial cultures. 

The person skilled in the art of DNA amplification knows the existence of 
other rapid amplification procedures such as ligase chain reaction (LCR), 
transcription-mediated amplification (TMA), self-sustained sequence replication 
(3SR), nucleic acid sequence-based amplification (NASBA), strand displacement 
amplification (SDA), branched DNA (bDNA), cycling probe technology (CPT), 
solid phase amplification (SPA), rolling circle amplification technology (RCA), 
solid phase RCA, anchored SDA and nuclease dependent signal amplification 
(NDSA) (Lee et al.> 1997, Nucleic Acid Amplification Technologies: Application 
to Disease Diagnosis, Eaton Publishing, Boston, MA; Persing et aL, 1993, 
Diagnostic Molecular Microbiology: Principles and Applications, American 
Society for Microbiology, Washington, D.C.; Westin et a/., 2000, Nat. Biotechnol. 
18:199-204). The scope of this invention is not limited to the use of amplification 
by PCR, but rather includes the use of any rapid nucleic acid amplification method 
or any other procedure which may be used to increase the sensitivity and/or the 
rapidity of nucleic acid-based diagnostic tests. The scope of the present invention 
also covers the use of any nucleic acids amplification and detection technology 
including real-time or post-amplification detection technologies, any amplification 
technology combined with detection, any hybridization nucleic acid chips or arrays 
technologies, any amplification chips or combination of amplification and 
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hybridization chips technologies. Detection and identification by any sequencing 
method is also under the scope of the present invention. 

Any oligonucleotide suitable for the amplification of nucleic acids by 
approaches other than PCR or for DNA hybridization which are derived from the 
species-specific, genus-specific and universal DNA fragments as well as from 
selected antimicrobial agents resistance or toxin gene sequences included in this 
document are also under the scope of this invention. 

Detection of amplification products 

Classically, detection of amplification is performed by standard ethidium 
bromide-stained agarose gel electrophoresis. It is clear that other methods for the 
detection of specific amplification products, which may be faster and more 
practical for routine diagnosis, may be used. Such methods may be based on the 
detection of fluorescence after or during amplification. One simple method for 
monitoring amplified DNA is to measure its rate of formation by measuring the 
increase in fluorescence of intercalating agents such as ethidium bromide or 
SYBR® Green I (Molecular Probes). If more specific detection is required, 
fluorescence-based technologies can monitor the appearance of a specific product 
during the reaction. The use of dual-labeled fluorogenic probes such as in the 
TaqMan™ system (Applied Biosystems) which utilizes the 5'-3 f exonuclease 
activity of the Taq polymerase is a good example (Livak K.J. et al 1995, PCR 
Methods Appl. 4:357-362). TaqMan™ can be performed during amplification and 
this "real-time" detection can be done in a single closed tube hence eliminating 
post-PCR sample handling and consequently preventing the risk of amplicon 
carryover. Several other fluorescence-based detection methods can be performed in 
real-time. Fluorescence resonance energy transfer (FRET) is the principle behind 
the use of adjacent hybridization probes (Wittwer, C.T. et al. 1997. BioTechniques 
22:130-138), molecular beacons (Tyagi S. and Kramer F.R. 1996. Nature 
Biotechnology 14:303-308) and scorpions (Whitcomb et al 1999. Nature 
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Biotechnology 17:804-807). Adjacent hybridization probes are designed to be 
internal to the amplification primers. The 3* end of one probe is labelled with a 
donor fluorophore while the 5* end of an adjacent probe is labelled with an 
acceptor fluorophore. When the two probes are specifically hybridized in closed 
proximity (spaced by 1 to 5 nucleotides) the donor fluorophore which has been 
excited by an external light source emits light that is absorbed by a second acceptor 
that emit more fluorescence and yields a FRET signal. Molecular beacons possess 
a stem-and-loop structure where the loop is the probe and at the bottom of the stem 
a fluorescent moiety is at one end while a quenching moiety is at the other end. 
The beacons undergo a fluorogenic conformational change when they hybridize to 
their targets hence separating the fluorochrome from its quencher. The FRET 
principle is also used in an air thermal cycler with a built-in fluorometer (Wittwer, 
C.T. et al 1997. BioTechniques 22:130-138). The amplification and detection are 
extremely rapid as reactions are performed in capillaries: it takes only 18 min to 
complete 45 cycles. Those techniques are suitable especially in the case where few 
pathogens are searched for. Boehringer-Roche Inc. sells the LightCycler™, and 
Cepheid makes the SmartCycler. These two apparatus are capable of rapid cycle 
PCR combined with fluorescent SYBR® Green I or FRET detection. We recently 
demonstrated in our laboratory, real-time detection of 10 CFU in less than 40 
minutes using adjacent hybridization probes on the LightCycler™. Methods based 
on the detection of fluorescence are particularly promising f or utilization in routine 
diagnosis as they are very rapid, quantitative and can be automated. 

Microbial pathogens detection and identification may also be performed by 
solid support or liquid hybridization using species-specific internal DNA probes 
hybridizing to an amplification product. Such probes may be generated from any 
sequence from our repertory and designed to specifically hybridize to DNA 
amplification products which are objects of the present invention. Alternatively, 
the internal probes for species or genus or family or group detection and 
identification may be derived from the amplicons produced by a universal, family-, 
group-, genus- or species-specific amplification assay(s). The oligonucleotide 
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probes may be labeled with biotin or with digoxigenin or with any other reporter 
molecule (for more details see below the section on hybrid capture). Hybrization 
on a solid support is amendable to miniaturization. 

At present the oligonucleotide nucleic acid microarray technology is 
appealing. Currently, available low to medium density arrays (Heller et al. 9 An 
integrated microelectronics hybridization system for genomic research and 
diagnostic applications. In: Harrison, D.J., and van den Berg, A., 1998, Micro total 
analysis systems 98, Kluwer Academic Publisher, Dordrecht.) could specifically 
capture fluorescent-labelled amplicons. Detection methods for hybridization are 
not limited to fluorescence; potentiometry, colorimetry and plasmon resonance are 
some examples of alternative detection methods. In addition to detection by 
hybridization, nucleic acid microarrays could be used to perform rapid sequencing 
by hybridization. Mass spectrometry could also be applicable for rapid 
identification of the amplicon or even for sequencing of the amplification products 
(Chiu and Cantor, 1999, Clinical Chemistry 45:1578; Berkenkamp et al, 1998, 
Science 281:260). 

For the future of our assay format, we also consider the major challenge of 
molecular diagnostics tools, Le.: integration of the major steps including sample 
preparation, genetic amplification, detection, data analysis and presentation 
(Anderson et aL, Advances in integrated genetic analysis. In: Harrison, D.J., and 
van den Berg, A., 1998, Micro total analysis systems 98, Kluwer Academic 
Publisher, Dordrecht.). 

To ensure PCR efficiency, glycerol, dimethyl sulfoxide (DMSO) or other 
related solvents can be used to increase the sensitivity of the PCR and to overcome 
problems associated with the amplification of a target DNA having a high GC 
content or forming strong secondary structures (Dieffenbach and Dveksler, 1995, 
PCR Primer: A Laboratory Manual, Cold Spring Harbor Laboratory Press, 
Plainview, New York). The concentration ranges for glycerol and DMSO are 5- 
15% (v/v) and 3-10% (v/v), respectively. For the PCR reaction mixture, the 
concentration ranges for the amplification primers and MgCl 2 are 0.1-1.5 fiM and 
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1.0-10.0 mM, respectively. Modifications of the standard PCR protocol using 
external and nested primers (i.e. nested PCR) or using more than one primer pair 
(i.e. multiplex PCR) may also be used (Persing et ai, 1993, Diagnostic Molecular 
Microbiology: Principles and Applications, American Society for Microbiology, 
Washington, D.C.). For more details about the PCR protocols and amplicon 
detection methods, see Examples. 

Hybrid capture and chemiluminescence detection of amplification products 

Hybridization and detection of amplicons by chemiluminescence were 
adapted from Nikiforov et al (1994, PCR Methods and Applications 3:285-291 
and 1995, Anal. Biochem. 227:201-209 ) and from the DIG™ system protocol of 
Boehringer Mannheim. Briefly, 50 /il of a 25 picomoles solution of capture probe 
diluted in EDC {l-ethyl-3-(3-diniethylaminopropyl) carbodiimide hydrochloride} 
are immobilized in each well of 96-wells plates (Microlite™ 2, Dynex) by 
incubation overnight at room temperature. The next day, the plates are incubated 
with a solution of 1% BSA diluted into TNTw (10 mM Tris-HCl, pH 7.5; 150 mM 
NaCl; 0.05% Tween™ 20) for 1 hour at 37 °C. The plates are then washed on a 
Well wash Ascent™ (Labsy stems) with TNTw followed by Washing Buffer (100 
mM maleic acid pH7.5; 150 mM NaCl; 0.3% Tween™ 20). 

The amplicons were labelled with DIG-ll-dUTP during PCR using the PCR 
DIG Labelling Mix from Boehringer Mannheim according to the manufacturer's 
instructions. Hybridization of the amplicons to the capture probes is performed in 
triplicate at stringent temperature (generally, probes are designed to allow 
hybrization at 55 °C, the stringent temperature) for 30 minutes in 1.5 M NaCl; 10 
mM EDTA. It is followed by two washes in 2 X SSC; 0.1% SDS, then by four 
washes in 0.1 X SSC; 0.1% SDS at the stringent temperature (55 °C). Detection 
with 1 ,2 dioxetane chemiluminescent alkaline phosphatase substrates like CSPD® 
(Tropix Inc.) is performed according to the manufacturer's instructions but with 
shorter incubations times and a different antibody concentration. The plates are 
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agitated at each step, the blocking incubation is performed for only 5 minutes, the 
anti-DIG-APl is used at a 1:1000 dilution, the incubation with antibody lasts 15 
minutes, the plates are washed twice for only 5 minutes. Finally, after a 2 minutes 
incubation into the detection buffer, the plates are incubated 5 minutes with 
CSPD® at room temperature followed by a 10 minutes incubation at 37 °C without 
agitation. Luminous signal detection is performed on a Dynex Microtiter Plate 
Luminometer using RLU (Relative Light Units). 

Specificity, ubiquity and sensitivity tests for oligonucleotide primers and probes 

The specificity of oligonucleotide primers and probes was tested by 
amplification of DNA or by hybridization with bacterial or fungal or parasitical 
species selected from a panel comprising closely related species and species 
sharing the same anatomo-pathological site (see Annexes and Examples). All of 
the bacterial, fungal and parasitical species tested were likely to be pathogens 
associated with infections or potential contaminants which can be isolated from 
clinical specimens. Each target DNA could be released from microbial cells using 
standard chemical and/or physical treatments to lyse the cells (Sambrook et aL, 
1989, Molecular Cloning: A Laboratory Manual, 2 nd ed M Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY) or alternatively, genomic DNA 
purified with the GNOME™ DNA kit (BiolOl, Vista, CA) was used. 
Subsequently, the DNA was subjected to amplification with the primer pairs. 
Specific primers or probes amplified only the target microbial species, genus, 
family or group. 

Oligonucleotides primers found to amplify specifically the target species, 
genus, family or group were subsequently tested for their ubiquity by amplification 
(i.e. ubiquitous primers amplified efficiently most or all isolates of the target 
species or genus or family or group). Finally, the sensitivity of the primers or 
probes was determined by using 10-fold or 2-fold dilutions of purified genomic 
DNA from the targeted microorganism. For most assays, sensitivity levels in the 
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range of 1-100 copies were obtained. The specificity, ubiquity and sensitivity of 
the PCR assays using the selected amplification primer pairs were tested either 
directly from cultures of microbial species or from purified microbial genomic 
DNA. 

Probes were tested in hybrid capture assays as described above. An 
oligonucleotide probe was considered specific only when it hybridized solely to 
DNA from the species or genus or family or group from which it was selected. 
Oligonucleotide probes found to be specific were subsequently tested for their 
ubiquity (i.e. ubiquitous probes detected efficiently most or all isolates of the target 
species or genus or family or group) by hybridization to microbial DNAs from 
different clinical isolates of the species or genus or family or group of interest 
including ATCC reference strains. Similarly, oligonucleotide primers and probes 
could be derived from antimicrobial agents resistance or toxin genes which are 
objects of the present invention. 

Reference strains 

The reference strains used to build proprietary tuf> atpD and recA sequence 
data subrepertories, as well as to test the amplification and hybridization assays 
were obtained from (i) the American Type Culture Collection (ATCC), (ii) the 
Laboratoire de sante publique du Quebec (LSPQ), (iii) the Centers for Disease 
Control and Prevention (CDC), (iv) the National Culture Type Collection (NCTC) 
and (v) several other reference laboratories throughout the world. The identity of 
our reference strains was confirmed by phenotypic testing and reconfirmed by 
analysis of tuf, atpD and recA sequences (see Example 13). 

Antimicrobial agents resistance genes 

Antimicrobial resistance complicates treatment and often leads to therapeutic 
failures. Furthermore, overuse of antibiotics inevitably leads to the emergence of 
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microbial resistance. Our goal is to provide clinicians, in approximately one hour, 
the needed information to prescribe optimal treatments. Besides the rapid 
identification of negative clinical specimens with DNA-based tests for universal 
algal, archaeal, bacterial, fungal or parasitical detection and the identification of 
the presence of a specific pathogen in the positive specimens with species- and/or 
genus- and/or family- and/or group-specific DNA-based tests, clinicians also need 
timely information about the ability of the microbial pathogen to resist antibiotic 
treatments. We feel that the most efficient strategy to evaluate rapidly microbial 
resistance to antimicrobials is to detect directly from the clinical specimens the 
most common and clinically important antimicrobial agents resistance genes (i.e. 
DNA-based tests for the specific detection of antimicrobial agents resistance 
genes). Since the sequence from the most important and common antimicrobial 
agents resistance genes are available from public databases, our strategy is to use 
the sequence from a portion or from the entire resistance gene to design specific 
oligonucleotide primers or probes which will be used as a basis for the 
development of sensitive and rapid DNA-based tests. The list of each of the 
antimicrobial agents resistance genes selected on the basis of their clinical 
relevance (i.e. high incidence and importance) is given in Table 5; descriptions of 
the designed amplification primers and internal probes are given in Annexes 
XXXIV-XXXVn, XXXIX, XLV, and L-LI. Our approach is unique because the 
antimicrobial agents resistance genes detection and the microbial detection and 
identification can be performed simultaneously, or independently, or sequentially 
in multiplex or parallel or sequential assays under uniform PCR amplification 
conditions. These amplifications can also be done separately. 

Toxin genes 

Toxin identification is often very important to prescribe optimal treatments. 
Besides the rapid identification of negative clinical specimens with DNA-based 
tests for universal bacterial detection and the identification of the presence of a 
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specific pathogen in the positive specimens with species- and/or genus- and/or 
family- and/or group-specific DNA-based tests, clinicians sometimes need timely 
information about the ability of certain bacterial pathogens to produce toxins. 
Since the sequence from the most important and common bacterial toxin genes are 
available from public databases, our strategy is to use the sequence from a portion 
or from the entire toxin gene to design specific oligonucleotide primers or probes 
which will be used as a basis for the development of sensitive and rapid DNA- 
based tests. The list of each of the bacterial toxin genes selected on the basis of 
their clinical relevance (i.e. high incidence and importance) is given in Table 6; 
descriptions of the designed amplification primers and internal probes are given in 
Annexes XXII, XXXII and XXXIII. Our approach is unique because the toxin 
genes detection and the bacterial detection and identification can be performed 
simultaneously, or independently, or sequentially, in multiplex or parallel or 
sequential assays under uniform PGR amplification conditions. These 
amplifications can also be done separately. 

Universal bacterial detection 

In the routine microbiology laboratory, a high percentage of clinical 
specimens sent for bacterial identification are negative by culture. Testing clinical 
samples with universal amplification primers or universal probes to detect the 
presence of bacteria prior to specific identification and screening out the numerous 
negative specimens is thus useful as it reduces costs and may rapidly orient the 
clinical management of the patients. Several amplification primers and probes were 
therefore synthesized from highly conserved portions of bacterial sequences from 
the tuf, atpD and recA nucleic acids and/or sequences. The universal primers 
selection was based on a multiple sequence alignment constructed with sequences 
from our repertory. 

All computer analysis of amino acid and nucleotide sequences were 
performed by using the GCG programs. Subsequently, optimal PCR primers for 
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the universal amplification of bacteria were selected with the help of the Oligo™ 
program. The selected primers are degenerated at several nucleotide positions and 
contain several inosines in order to allow the amplification of all clinically relevant 
bacterial species. Inosine is a nucleotide analog able to specifically bind to any of 
the four nucleotides A, C, G or T. Degenerated oligonucleotides consist of an 
oligonucleotide mix having two or more of the four nucleotides A, C, G or T at the 
site of mismatches. The inclusion of inosine and/or of base ambiguities in the 
amplification primers allow mismatch tolerance thereby permitting the 
amplification of a wider array of target nucleotide sequences (Dieffenbach and 
Dveksler, 1995 PCR Primer: A Laboratory Manual, Cold Spring Harbor 
Laboratory Press, Plainview, NY). 

The amplification conditions with the universal primers are very similar to 
those used for the species- and genus-specific amplification assays except that the 
annealing temperature is slightly lower. The original universal PCR assay 
described in our assigned WO98/20157 (SEQ ID NOs. 23-24 of the latter 
application) was specific and nearly ubiquitous for the detection of bacteria. The 
specificity for bacteria was verified by amplifying genomic DNA isolated from the 
12 fungal species as well as genomic DNA from Leishmania donovani, 
Saccharomyces cerevisiae and human lymphocytes. None of the above eukaryotic 
DNA preparations could be amplified by the universal assay, thereby suggesting 
that this test is specific for bacteria. The ubiquity of the universal assay was 
verified by amplifying genomic DNAs from 116 reference strains which represent 
95 of the most clinically relevant bacterial species. These species have been 
selected from the bacterial species listed in Table 4. We found that at least 104 of 
these strains could be amplified. However, the assay could be improved since 
bacterial species which could not be amplified with the original tuf nucleic acids 
and/or sequences-based assay included species belonging to the following genera: 
Corynebacterium (11 species) and Stenotrophomonas (1 species). Sequencing of 
the tuf genes from these bacterial species and others has been performed in the 
scope of the present invention in order to improve the universal assay. This 



50 



WO 01/23604 PCT/CA00/01150 

sequencing data has been used to select new universal primers which may be more 
ubiquitous and more sensitive. Also, we improved our primer and probes design 
strategy by taking into consideration the phylogeny observed in analysing our 
repertory of tuf, atpD and recA sequences. Data from each of the 3 main 
subrepertories {tuf, atpD and recA) was subjected to a basic phylogenic analysis 
using the Pileup command from version 10 of the GCG package (Genetics 
Computer Group, inc.). This analysis indicated the main branches or phyla 
reflecting the relationships between sequences. Instead of trying to design primers 
or probes able to hybridize to all phyla, we designed primers or probes able to 
hybridize to the main phyla while trying to use the largest phylum possible. This 
strategy should allow less degenerated primers hence improving sensitivity and by 
combining primers in a mutiplex assay, improve ubiquity. Universal primers SEQ 
ID NOs. 643-645 based on tuf sequences have been designed to amplify most 
pathogenic bacteria except Actinomyceteae, Clostridiaceae and the Cytophaga, 
Flexibacter and Bacteroides phylum (pathogenic bacteria of this phylum include 
mostly Bacteroides, Porphyromonas and Prevotella species). Primers to fill these 
gaps have been designed for Actinomyceteae (SEQ ID NOs. 646-648), 
Clostridiaceae (SEQ ID NOs. 796-797, 808-811), and the Cytophaga, Flexibacter 
and Bacteroides phylum (SEQ ID NOs. 649-651), also derived from tuf nucleic 
acids and/or sequences. These primers sets could be used alone or in conjuction to 
render the universal assay more ubiquitous. 

Universal primers derived from atpD sequences include SEQ ID NOs. 562- 
565. Combination of these primers does not amplify human DNA but should 
amplify almost all pathogenic bacterial species except proteobacteria belonging to 
the epsilon subdivision {Campylobacter and Helicobacter), the bacteria from the 
Cytophaga, Flexibacter and Bacteroides group and some actinomycetes and 
corynebacteria. By analysing atpD sequences from the latter species, primers and 
probes to specifically fill these gaps could be designed and used in conjuction with 
primers SEQ ID NOs. 562-565, also derived from atpD nucleic acids and/or 
sequences. 
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In addition, universality of the assay could be expanded by mixing atpD 
sequences-derived primers with tuf sequences-derived primers. Ultimately, even 
recA sequences-derived primers could be added to fill some gaps in the universal 
assay. 

It is important to note that the 95 bacterial species selected to test the ubiquity 
of the universal assay include all of the most clinically relevant bacterial species 
associated with a variety of human infections acquired in the community or in 
hospitals (nosocomial infections). The most clinically important bacterial and 
fungal pathogens are listed in Tables 1 and 2. 

* 

Amino acid sequences derived from tuf, atpD and recA nucleic acids and/or 
sequences 

The amino acid sequences translated from the repertory of tuf, atpD and recA 
nucleic acids and/or sequences are also an object of the present invention. The 
amino acid sequence data will be particularly useful for homology modeling of 
three-dimensional (3D) structure of the elongation factor Tu, elongation factor G, 
elongation factor la, ATPase subunit beta and RecA recombinase. For all these 
proteins, at least one structure model has been published using X-ray diffraction 
data from crystals. Based on those structural informations it is possible to use 
computer sofware to build 3D model structures for any other protein having 
peptide sequence homologies with the known structure (Greer, 1991, Methods in 
Enzymology, 202:239-252; Taylor, 1994, Trends BiotechnoL, 12(5):154-158; Sali, 
1995, Curr. Opin. BiotechnoL 6:437-451; Sanchez and Sali, 1997, Curr. Opin. 
Struct. Biol. 7:206-214; Fischer and Eisenberg, 1999, Curr. Opin. Struct. Biol. 
9:208-211; Guex et al. y 1999, Trends Biochem. Sci. 24: 364-367). Model 
structures of target proteins are used for the design or to predict the behavior of 
ligands and inhibitors such as antibiotics. Since EF-Tu and EF-G are already 
known as antibiotic targets (see above) and since the beta subunit of ATPase and 
RecA recombinase are essential to the survival of the microbial cells in natural 
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conditions of infection, all four proteins could be considered antibiotic targets. 
Sequence data, especially the new data generated by us could be very useful to 
assist the creation of new antibiotic molecules with desired spectrum of activity. In 
addition, model structures could be used to improve protein function for 
commercial purposes such as improving antibiotic production by microbial strains 
or increasing biomass. 



53 



WO 01/23604 PCT/CA00/01150 

The following detailed embodiments and appended drawings are provided as 
illustrative examples of his invention, with no intention to limit the scope thereof. 



DESCRIPTION OF THE DRAWINGS 

Figures 1 and 2 illustrate the principal subdivisions of the to/ and atpD sequences 
repertories, respectively. For the design of primers and probes, depending on the 
needs, one may want to use the complete data set illustrated on the top of the 
pyramid or use only a subset illustrated by the different branching points. Smaller 
subdivisions, representing groups, families, genus and species, could even be made 
to extend to the bottom of the pyramid. Because the tuf and atpD sequences are 
highly conserved and evolved with each species, the design of primers and probes 
does not need to include all the sequences within the database or its subdivisions. 
As illustrated in Annexes IV to XX, XXIII to XXXI, XXXVIII and XLII, 
depending on the use, sequences from a limited number of species can be carefully 
selected to represent: i) only the main phylogenetic branches from which the 
intended probes and primers need to be differentiating, and ii) only the species for 
which they need to be matching. However, for ubiquity purposes, and especially 
for primers and probes identifying large groups of species (genus, family, group or 
universal, or sequencing primers), the more data is included into the sequence 
analysis, the better the probes and primers will be suitable for each particular 
intended use. Similarly, for specificity purposes, a larger data set (or repertory) 
ensures optimal primers and probes design by reducing the chance of employing 
nonspecific oligonucleotides. 

Figure 3 illustrates the approach used to design specific amplification primers from 
Jus A as well as from the region between the end of fits A and the beginning of tuf in 
the streptomycin (str) operon (referred to as the /wsA-f w/intergenic spacer in Table 

7). 

Figures 4 to 6 are illustrations to Example 42, whereas Figures 7 to 10 illustrate 
Example 43. Figures 1 1 and 12 illustrate Example 44. 
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FIGURE LEGENDS 

Figure 3. Schematic organization of universal amplification primers (SEQ ID NOs. 
1221-1229) in the str operon. Amplicon sizes are given in bases pairs. Drawing not 
to scale, as the fusA-tuf intergenic spacer size varies depending on the bacterial 
species. Indicated amplicon lengths are for E. colL 

Figure 4. Abridged multiple amino acid sequence alignment of the partial ft// gene 
products from selected species illustrated using the program Alscript. Residues 
highly conserved in bacteria are boxed in grey and gaps are represented with dots. 
Residues in reverse print are unique to the enterococcal tufB as well as to 
streptococcal and lactococcal fu/gene products. Numbering is based on E. coli EF- 
Tu and secondary structure elements of E. coli EF-Tu are represented by cylinders 
(a-helices) and arrows (|3-strands). 

Figure 5. Distance matrix tree of bacterial EF-Tu based on amino acid sequence 
homology. The tree was constructed by the neighbor-joining method. The tree was 
rooted using archeal and eukaryotic EF-lct genes as the outgroup. The scale bar 
represents 5% changes in amino acid sequence, as determined by taking the sum of 
all of the horizontal lines connecting two species. 

Figure 6. Southern hybridization of BglWXbal digested genomic DNAs of some 
enterococci (except for E. casseliflavus and E. gallinarum whose genomic DNA 
was digested with BamUUPvuU) using the tufA gene fragment of E. faecium as 
probes. The sizes of hybridizing fragments are shown in kilobases. Strains tested 
are listed in Table 16. 
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Figure 7. Pantoea and Tatumella species specific signature indel in atpD genes. 
The nucleotide positions given are for E. coli atpD sequence (GenBank accession 
no. V00267). Numbering starts from the first base of the initiation codon. 

Figure 8: Trees based on sequence data from fu/(left side) and atpD (right side). 
The phylogenetic analysis was performed using the Neighbor-Joining method 
calculated using the Kimura two-parameter method. The value on each branch 
indicates the occurence (%) of the branching order in 750 bootstrapped trees. 

Figure 9: Phylogenetic tree of members of the family Enterobacteriaceae based on 
tuf (a), atpD (b), and 16S rDNA (c) genes. Trees were generated by neighbor- 
joining method calculated using the Kimura two-parameter method. The value on 
each branch is the percentage of bootstrap replications supporting the branch. 750 
bootstrap replications were calculated. 

Figure 10: Plot of tuf distances versus 16S rDNA distances (a), atpD distances 
versus 16S rDNA distances (b), and atpD distances versus tuf distances (c). 
Symbols: O , distances between pairs of strains belonging to the same species; 
distances between E. coli strains and Shigella strains; distances between pairs 
belonging to the same genus; ■, distances between pairs belonging to different 
genera; A, distances between pairs belonging to different families. 

EXAMPLES AND ANNEXES 

For sake of clarity, here is a list of Examples and Annexes: 

Example 1: Sequencing of bacterial atpD (F-type and V-type) gene fragments. 
Example 2: Sequencing of eukaryotic atpD (F-type and V-type) gene 

fragments. 

Example 3: Sequencing of eukaryotic to/(EF-l) gene fragments. 
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Example 4: Sequencing of eukaryotic tuf (organelle origin, M) gene fragments. 
Example 5: Specific detection and identification of Streptococcus agalactiae 

using tuf sequences. 

Example 6: Specific detection and identification of Streptococcus agalactiae 



Example 7: 



Example 8: 



Example 9: 
Example 10 
Example 1 1 
Example 12 



using atpD sequences. 

Development of a PCR assay for detection and identification of 
staphylococci at genus and species levels. 

Differentiating between the two closely related yeast species 
Candida albicans and Candida dubliniensis. 
Specific detection and identification of Entamoeba histolytica. 
Sensitive detection and identification of Chlamydia trachomatis. 
Genus-specific detection and identification of enterococci. 
Detection and identification of the major bacterial platelets 
contaminants using tuf sequences with a multiplex PCR test. 



Example 13: The resolving power of the tuf and atpD sequences databases is 

comparable to the biochemical methods for bacterial identification. 
Detection of group B streptococci from clinical specimens. 
Simultaneous detection and identification of Streptococcus 



Example 14: 
Example 15: 



pyogenes and its pyrogenic exotoxin A. 
Example 16: Real-time detection and identification of Shiga toxin-producing 

bacteria. 

Example 17: Development of a PCR assay for the detection and identification of 

staphylococci at genus and species levels and its associated mecA 
gene. 

Example 18: Sequencing of pbpla, pbplb and pbp2x genes of Streptoccoccus 

pneumoniae. 

Example 19: Sequencing of hexA genes of Streptococcus species. 
Example 20: Development of a multiplex PCR assay for the detection of 

Streptococcus pneumoniae and its penicillin resistance genes. 
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Example 21: Sequencing of the vancomycin resistance vanA, vanCl, vanC2 and 

vanC3 genes. 

Example 22: Development of a PCR assay for the detection and identification of 

enterococci at genus and species levels and its associated resistance 
genes vanA and vanB. 

Example 23: Development of a multiplex PCR assay for detection and 

identification of vancomycin-resistant Enterococcus faecalis, 
Enterococcus faecium, Enterococcus gallinarum, Enterococcus 
casseliflavus, and Enterococcus flavescens. 

Example 24: Universal amplification involving the EF-G ifusA) subdivision of 

tuf sequences. 

Example 25: DNA fragment isolation from Staphylococcus saprophyticus by 

arbitrarily primed PCR. 
Example 26: Sequencing of prokaryotic tuf gene fragments. 
Example 27: Sequencing of procaryotic recA gene fragments. 
Example 28: Specific detection and identification of Escherichia coli/Shigella sp. 

using tuf sequences. 

Example 29: Specific detection and identification of Klebsiella pneumoniae 

using atpD sequences. 
Example 30: Specific detection and identification of Acinetobacter baumanii 

using fw/sequences. 

Example 3 1 : Specific detection and identification of Neisseria gonorrhoeae 

using tuf sequences. 
Example 32: Sequencing of bacterial gyrA and parC gene fragments. 
Example 33: Development of a PCR assay for the specific detection and 

identification of Staphylococcus aureus and its quinolone resistance 

genes gyrA and parC. 
Example 34: Development of a PCR assay for the detection and identification of 

Klebsiella pneumoniae and its quinolone resistance genes gyrA and 

parC. 
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Example 35: Development of a PCR assay for the detection and identification of 

Streptococcus pneumoniae and its quinolone resistance genes gyrA 
and parC. 

Example 36: Detection of extended-spectrum TEM-type (^-lactamases in 

Escherichia coll 

Example 37: Detection of extended-spectrum SHV-type P-lactamases in 

Klebsiella pneumoniae. 
Example 38: Development of a PCR assay for the detection and identification of 

Neisseria gonorrhoeae and its associated tetracycline resistance 

gene tetM. 

Example 39: Development of a PCR assay for the detection and identification of 

Shigella sp. and their associated trimethoprim resistance gene 
dhfrla. 

Example 40: Development of a PCR assay for the detection and identification of 

Acinetobacter baumanii and its associated aminoglycoside 
resistance gene aph(3 9 )-VIa. 

Example 41: Specific detection and identification of Bacteroides fragilis using 

atpD (V-type) sequences. 

Example 42: Evidence for horizontal gene transfer in the evolution of the 

elongation factor Tu in Enterococci. 

Example 43: Elongation factor Tu (tuf) and the F-ATPase beta-subunit (atpD) as 

phylogenetic tools for species of the family Enterobacteriaceae. 

Example 44: Testing new pairs of PCR primers selected from two species- 
specific genomic DNA fragments which are objects of US patent 
6,001,564. 

Example 45: Testing modified versions of PCR primers derived from the 

sequence of several primers which are objects of US patent 
6,001,564. 
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The various Annexes show the strategies used for the selection of a variety of 
DNA amplification primers, nucleic acid hybridization probes and molecular 
beacon internal probes: 

(i) Annex I shows the amplification primers used for nucleic acid 
amplification from tuf sequences. 

(ii) Annex II shows the amplification primers used for nucleic acid 
amplification from atpD sequences. 

(iii) Annex III shows the internal hybridization probes for detection of tuf 
sequences. 

(iv) Annex IV illustrates the strategy used for the selection of the 
amplification primers specific for atpD sequences of the F-type. 

(v) Annex V illustrates the strategy used for the selection of the amplification 
primers specific for atpD sequences of the V-type. 

(vi) Annex VI illustrates the strategy used for the selection of the 
amplification primers specific for the tuf sequences of organelle lineage 
(M, the letter M is used to indicate that in most cases, the organelle is the 
mitochondria). 

(vii) Annex VII illustrates the strategy used for the selection of the 
amplification primers specific for the tuf sequences of eukaryotes (EF-1). 

(viii) Annex VIII illustrates the strategy for the selection of Streptococcus 
agalactiae-specific amplification primers from to/sequences. 

(ix) Annex IX illustrates the strategy for the selection of Streptococcus 
agalactiae-spzcific hybridization probes from tuf sequences. 

(x) Annex X illustrates the strategy for the selection of Streptococcus 
agalactiae-specific amplification primers from atpD sequences. 

(xi) Annex XI illustrates the strategy for the selection from tuf sequences of 
Candida albicans/ dubliniensis-sptcific amplification primers, Candida 
albicans-specific hybridization probe and Candida dubliniensis-specific 
hybridization probe. 
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(xii) Annex XII illustrates the strategy for the selection of Staphylococcus- 
specific amplification primers from fw/sequences. 

(xiii) Annex XIII illustrates the strategy, for the selection of the Staphylococcus- 
specific hybridization probe from ta/sequences. 

(xiv) Annex XIV illustrates the strategy for the selection of Staphylococcus 
saprophyticus-specific and Staphylococcus haemolyticus-specific 
hybridization probes from tuf sequences, 

(xv) Annex XV illustrates the strategy for the selection of Staphylococcus 
aureus-spccific and Staphylococcus epidermidis-specific hybridization 
probes from tuf sequences. 

(xvi) Annex XVI illustrates the strategy for the selection of the Staphylococcus 
hominis-spccific hybridization probe from tuf sequences. 

(xvii) Annex XVII illustrates the strategy for the selection of the Enterococcus- 
specific amplification primers from tuf sequences. 

(xviii) Annex XVIII illustrates the strategy for the selection of the Enterococcus 
faecalis-spzcific hybridization probe, of the Enterococcus faecium- 
specific hybridization probe and of the Enterococcus casseliflavus- 
flavescens-gallinarum group-specific hybridization probe from tuf 
sequences. 

(xix) Annex XIX illustrates the strategy for the selection of primers from tuf 
sequences for the identification of platelets contaminants. 

(xx) Annex XX illustrates the strategy for the selection of the universal 
amplification primers from atpD sequences. 

(xxi) Annex XXI shows the amplification primers used for nucleic acid 
amplification from recA sequences. 

(xxii) Annex XXII shows the specific and ubiquitous primers for nucleic acid 
amplification from speA sequences. 

(xxiii) Annex XXIII illustrates the first strategy for the selection of 
Streptococcus pyogenes-specific amplification primers from speA 
sequences. 
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(xxiv) Annex XXIV illustrates the second strategy for the selection of 
Streptococcus pyogenes-specific amplification primers from speA 
sequences. 

(xxv) Annex XXV illustrates the strategy for the selection of Streptococcus 
pyogenes-wptcific amplification primers from tuf sequences. 

(xxvi) Annex XXVI illustrates the strategy for the selection of ^-specific 
amplification primers and hybridization probe. 

(xxvii) Annex XXVII illustrates the strategy for the selection of stt^-specific 
amplification primers and hybridization probe. 

(xxviii) Annex XXVIII illustrates the strategy for the selection of vanA-specific 
amplification primers from van sequences. 

(xxix) Annex XXIX illustrates the strategy for the selection of vanS-specific 
amplification primers from van sequences. 

(xxx) Annex XXX illustrates the strategy for the selection of wwC-specific 
amplification primers from vanC sequences. 

(xxxi) Annex XXXI illustrates the strategy for the selection of Streptococcus 
pneumoniae-spccific amplification primers and hybridization probes from 
pbpla sequences. 

(xxxii) Annex XXXII shows the specific and ubiquitous primers for nucleic acid 
amplification from toxin gene sequences. 

(xxxiii) Annex XXXIII shows the molecular beacon internal hybridization probes 
for specific detection of toxin sequences. 

(xxxiv) Annex XXXIV shows the specific and ubiquitous primers for nucleic acid 
amplification from van sequences. 

(xxxv) Annex XXXV shows the internal hybridization probes for specific 
detection of van sequences. 

(xxxvi) Annex XXXVI shows the specific and ubiquitous primers for nucleic acid 
amplification from pbp sequences. 

(xxxvii) Annex XXXVII shows the internal hybridization probes for specific 
detection of pbp sequences. 

62 



WO 01/23604 PCT/CA00/01150 

(xxxviii) Annex XXXVIII illustrates the strategy for the selection of vanAB- 
specific amplification primers and vanA- and vanB~ specific hybridization 
probes from van sequences. 

(xxxix) Annex XXXIX shows the internal hybridization probe for specific 
detection of mecA. 

(xl) Annex XL shows the specific and ubiquitous primers for nucleic acid 

amplification from hexA sequences, 
(xli) Annex XLI shows the internal hybridization probe for specific detection 

of hexA. 

(xlii) Annex XLII illustrates the strategy for the selection of Streptococcus 

pneumoniae species-specific amplification primers and hybridization 

probe from hexA sequences, 
(xliii) Annex XLIII shows the specific and ubiquitous primers for nucleic acid 

amplification from pep sequences, 
(xliv) Annex XLIV shows specific and ubiquitous primers for nucleic acid 

amplification of S. saprophytics sequences of unknown coding potential, 
(xlv) Annex XLV shows the molecular beacon internal hybridization probes for 

specific detection of antimicrobial agents resistance gene sequences, 
(xlvi) Annex XL VI shows the molecular beacon internal hybridization probe for 

specific detection of S. aureus gene sequences of unknown coding 

potential. 

(xlvii) Annex XLVII shows the molecular beacon hybridization internal probe 

for specific detection of tuf sequences, 
(xlviii) Annex XL VIII shows the molecular beacon internal hybridization probes 

for specific detection of ddl and mtl sequences, 
(xlix) Annex XLIX shows the internal hybridization probe for specific detection 

of 5. aureus sequences of unknown coding potential. 
(1) Annex L shows the amplification primers used for nucleic acid 

amplification from antimicrobial agents resistance genes sequences. 
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(li) Annex LI shows the internal hybridization probes for specific detection of 

antimicrobial agents resistance genes sequences. 
(Hi) Annex LII shows the molecular beacon internal hybridization probes for 

specific detection of atpD sequences, 
(liii) Annex LIII shows the internal hybridization probes for specific detection 

of atpD sequences. 

(liv) Annex LIVI shows the internal hybridization probes for specific detection 
of ddl and mtl sequences. 

As shown in these Annexes, the selected amplification primers may contain 
inosines and/or base ambiguities. Inosine is a nucleotide analog able to specifically 
bind to any of the four nucleotides A, C, G or T. Alternatively, degenerated 
oligonucleotides which consist of an oligonucleotide mix having two or more of 
the four nucleotides A, C, G or T at the site of mismatches were used. The 
inclusion of inosine and/or of degeneracies in the amplification primers allows 
mismatch tolerance thereby permitting the amplification of a wider array of target 
nucleotide sequences (Dieffenbach and Dveksler, 1995 PCR Primer: A Laboratory 
Manual, Cold Spring Harbor Laboratory Press, Plainview, New York). 

EXAMPLES 

EXAMPLE 1: 

Sequencing of bacterial atpD (F-tvpe and V-tvpe) gene fragments . As shown in 
Annex IV, the comparison of publicly available atpD (F-type) sequences from a 
variety of bacterial species revealed conserved regions allowing the design of PCR 
primers able to amplify atpD sequences (F-type) from a wide range of bacterial 
species. Using primers pairs SEQ ID NOs. 566 and 567, 566 and 814, 568 and 567, 
570 and 567, 572 and 567, 569 and 567, 571 and 567, 700 and 567, it was possible 
to amplify and sequence atpD sequences SEQ ID NOs. 242-270, 272-398, 673- 
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674, 737-767, 866-867, 942-955, 1245-1254, 1256-1265, 1527, 1576, 1577, 1600- 
1604, 1640-1646, 1649, 1652, 1655, 1657, 1659-1660, 1671, 1844*1845, and 
1849-1865. 

Similarly, Annex V shows the strategy to design the PCR primers able to amplify 
atpD sequences of the V-type from a wide range of archaeal and bacterial species. 
Using primers SEQ ID NOs. 681-683, it was possible to amplify and sequence 
atpD sequences SEQ ID NOs. 827-832, 929-931, 958 and 966. As the gene was 
difficult to amplify for several species, additional amplification primers were 
designed inside the original amplicon (SEQ ID NOs. 1203-1207) in order to obtain 
sequence information for these species. Other primers (SEQ ID NO. 1212, 1213, 
2282-2285) were also designed to amplify regions of the atpD gene (V-type) in 
archaebacteria. 

EXAMPLE 2: 

Sequencing of eukarvotic atpD (F-tvpe and V-tvpe) gene fragments . The 
comparison of publicly available atpD (F-type) sequences from a variety of fungal 
and parasitical species revealed conserved regions allowing the design of PCR 
primers able to amplify atpD sequences from a wide range of fungal and parasitical 
species. Using primers pairs SEQ ID NOs. 568 and 573, 574 and 573, 574 and 708, 
and 566 and 567, it was possible to amplify and sequence atpD sequences SEQ ID 
NOs. 458-497, 530-538, 663, 667, 676, 678-680, 768-778, 856-862, 889-896, 941, 
1638-1639, 1647, 1650-1651, 1653-1654, 1656, 1658, 1684, 1846-1848, and 2189- 
2192. 

In the same manner, the primers described in Annex V (SEQ ID NOs. 681-683) 
could amplify the atpD (V-type) gene from various fungal and parasitical species. 
This strategy allowed to obtain SEQ ID NOs. 834-839, 956-957, and 959-965. 
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Sequencing of eukarvotic tuf (EF-1) gene fragments. As shown in Annex VII, the 
comparison of publicly available fu/(EF-l) sequences from a variety of fungal and 
parasitical species revealed conserved regions allowing the design of PCR primers 
able to amplify tuf sequences from a wide range of fungal and parasitical species. 
Using primers pairs SEQ ID NOs. 558 and 559, 813 and 559, 558 and 815, 560 
and 559, 653 and 559, 558 and 655, and 654 and 559, 1999 and 2000, 2001 and 
2003, 2002 and 2003, it was possible to amplify and sequence tuf sequences SEQ 
ID NOs. 399-457, 509-529, 622-624, 677, 779-790, 840-842, 865, 897-903, 1266- 
1287, 1561-1571 and 1685. 

EXAMPLE 4: 

Sequencing of eukarvotic tuf (organelle origin, M) gene fragments. As shown in 
Annex VI, the comparison of publicly available ta/ (organelle origin, M) sequences 
from a variety of fungal and parasitical organelles revealed conserved regions 
allowing the design of PCR primers able to amplify tuf sequences of several 
organelles belonging to a wide range fungal and parasitical species. Using primers 
pairs SEQ ID NOs. 664 and 652, 664 and 561, 911 and 914, 912 and 914, 913 and 

r 

915, 916 and 561, 664 and 917, it was possible to amplify and sequence tuf 
sequences SEQ ID NOs. 498-508, 791-792, 843-855, 904-910, 1664, 1666-1667, 
1669-1670, 1673-1683, 1686-1689, 1874-1876, 1879, 1956-1960, and 2193-2199. 

EXAMPLE 5: 

Specific detection and identification of Streptococcus agalactiae using tuf 
sequences . As shown in Annex VIII, the comparison of tuf sequences from a 
variety of bacterial species allowed the selection of PCR primers specific for S. 
agalactiae. The strategy used to design the PCR primers was based on the analysis 
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of a multiple sequence alignment of various tuf sequences. The multiple sequence 
alignment includes the tuf sequences of four bacterial strains from the target 
species as well as tuf sequences from other species and bacterial genera, especially 
representatives of closely related species. A careful analysis of this alignment 
allowed the selection of oligonucleotide sequences which are conserved within the 
target species but which discriminate sequences from other species and genera, 
especially from the closely related species, thereby permitting the species-specific, 
ubiquitous and sensitive detection and identification of the target bacterial species. 

The chosen primer pair, oligos SEQ ID NO. 549 and SEQ ID NO. 550, gives an 
amplification product of 252 bp. Standard PCR was carried out using 0.4 fiM of 
each primer, 2.5 mM MgCl 2 , BSA 0.05 mM, IX Taq Buffer (Promega), dNTP 0.2 
mM (Pharmacia), 0,5 U Taq DNA polymerase (Promega) coupled with TaqStart™ 
antibody (Clontech Laboratories Inc., Palo Alto), 1 fil of genomic DNA sample in 
a final volume of 20 /d using a PTC-200 thermocycler (MJ Research Inc.). The 
optimal cycling conditions for maximum sensitivity and specificity were 3 minutes 
at 95 °C for initial denaturation, then forty cycles of two steps consisting of 1 
second at 95 °C and 30 seconds at 62 °C, followed by terminal extension at 72 °C 
for 2 minutes. Detection of the PCR products was made by electrophoresis in 
agarose gels (2 %) containing 0.25 /ig/ml of ethidium bromide. 

Specificity of the assay was tested by adding into the PCR reactions, 0.1 ng of 
genomic DNA from each of the bacterial species listed in Table 8. Efficient 
amplification was observed only for the 5 S. agalactiae strains listed. Of the other 
bacterial species, including 32 species representative of the vaginal flora and 27 . 
other streptococcal species, only S. acidominimus yielded amplification. The signal 
with 0. 1 ng of 5. acidominimus genomic DNA was weak and the detection limit for 
this species was 10 pg (corresponding to more than 4000 genome copies) while the 
detection limit for S. agalactiae was 2.5 fg (corresponding to one genome copy) of 
genomic DNA. 



67 



WO 01/23604 PCT/CA00/01150 

To increase the specificity of the assay, internal probes were designed for FRET 
(Fluorescence Resonance Energy Transfer) detection using the LightCycler™ 
(Idaho Technology). As illustrated in Annex IX, a multiple sequence alignment of 
streptococcal tuf sequence fragments corresponding to the 252 bp region amplified 
by primers SEQ ID NO. 549 and SEQ ID NO. 550, was used for the design of 
internal probes TSagHF436 (SEQ ID NO. 582) and TSagHF465 (SEQ ID NO. 
583). The region of the amplicon selected for internal probes contained sequences 
unique and specific to S. agalactiae. SEQ ID NO. 583, the more specific probe, is 
labelled with fluorescein in 3\ while SEQ ID NO. 582, the less discriminant probe, 
is labelled with CY5 in 5' and blocked in 3' with a phosphate group. However, 
since the FRET signal is only emitted if both probes are adjacently hybridized on 
the same target amplicon, detection is highly specific. 

Real-time detection of PCR products using the LightCycler™ was carried out 
using 0.4 fiM of each primer (SEQ ID NO. 549-550), 0.2 /iM of each probe (SEQ 
ID NO. 582-583), 2.5 mM MgCl 2 , BSA 450 /ig/ml, IX PC2 Buffer (AB Peptides, 
St-Louis, MO), dNTP 0.2 mM (Pharmacia), 0.5 U KlenTaql™ DNA polymerase 
(AB Peptides) coupled with TaqStart™ antibody (Clontech Laboratories Inc., Palo 
Alto), 0.7 fil of genomic DNA sample in a final volume of 7 fil using a 
LightCycler thermocycler (Idaho Technology). The optimal cycling conditions for 
maximum sensitivity and specificity were 3 minutes at 94 °C for initial 
denaturation, then forty cycles of three steps consisting of 0 second (this setting 
meaning the LightCycler will reach the target temperature and stay at it for its 
minimal amount of time) at 94 °C, 10 seconds at 64 °C, 20 seconds at 72 °C. 
Amplification was monitored during each annealing steps using the fluorescence 
ratio. The streptococcal species having close sequence homologies with the tuf 
sequence of S. agalactiae (S: acidominimus, S. anginosus, S. bovis, 5. dysgalactiae, 
S. equi, S. ferus, S. gordonii, S. intermedins, 5. parasanguis, S. parauberis, 5. 
salivarius, S. sanguis, S. suis) as well as S. agalactiae were tested in the 
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LightCycler with 0.07 ng of genomic DNA per reaction. Only 5. agalactiae 
yielded an amplification signal, hence demonstrating that the assay is species- 
specific. With the LightCycler™ assay using the internal FRET probes, the 
detection limit for 5. agalactiae was 1 -2 genome copies of genomic DNA. 

EXAMPLE 6: 

Specific detection and identification of Streptococcus amlactiae using atpD 
sequences . As shown in Annex X, the comparison of atpD sequences from a 
variety of bacterial species allowed the selection of PCR primers specific for S. 
agalactiae. The primer design strategy is similar to the strategy described in the 
preceding Example except that atpD sequences were used in the alignment. 

Four primers were selected, ASag42 (SEQ ID NO. 627), ASag52 (SEQ ID NO. 
628), ASag206 (SEQ ID NO. 625) and ASag371 (SEQ ID NO. 626). The 
following combinations of these four primers give four amplicons; SEQ ID NO. 
627 + SEQ ID NO. 625 = 190 bp, SEQ ID NO. 628 + SEQ ID NO. 625 = 180 bp, 
SEQ ID NO. 627 + SEQ ID NO. 626 = 355 bp, and SEQ ID NO. 628 + SEQ ID 
NO. 626 = 345 bp. 

Standard PCR was carried out on PTC-200 thermocyclers (MJ Research Inc) using 
0.4 /iM of each primers pair, 2.5 mM MgCl 2 , BSA 0.05 mM, IX taq Buffer 
(Promega), dNTP 0.2 mM (Pharmacia), 0.5 U Taq DNA polymerase (Promega) 
coupled with TaqStart™ antibody (Clontech Laboratories Inc., Palo Alto), 1 fil of 
genomic DNA sample in a final volume of 20 f-iL. The optimal cycling conditions 
for maximum sensitivity and specificity were adjusted for each primer pair. Three 
minutes at 95 °C for initial denaturation, then forty cycles of two steps consisting 
of 1 second at 95 °C and 30 seconds at the optimal annealing temperature specified 
below were followed by terminal extension at 72 °C for 2 minutes. Detection of 
the PCR products was made by electrophoresis in agarose gels (2 %) containing 
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0.25 fig/ml of ethidium bromide. Since atpD sequences are relatively more specific 
than tuf sequences, only the most closely related species namely, the steptococcal 
species listed in Table 9, were tested. 

All four primer pairs only amplified the six S. agalactiae strains. With an 
annealing temperature of 63 °C, the primer pair SEQ ID NO. 627 + SEQ ID NO. 
625 had a sensitivity of 1-5 fg (equivalent to 1-2 genome copies). At 55 °C, the 
primer pair SEQ ID NO. 628 + SEQ ID NO. 625 had a sensitivity of 2.5 fg 
(equivalent to 1 genome copy). At 60 °C, the primer pair SEQ ID NO. 627 + SEQ 
ID NO. 626 had a sensitivity of 10 fg (equivalent to 4 genome copies). At 58 °C t 
the primer pair SEQ ID NO. 628 + SEQ ID NO. 626 had a sensitivity of 2.5-5 fg 
(equivalent to 1-2 genome copies). This proves that all four primer pairs can detect 
5. agalactiae with high specificity and sensitivity. Together with Example 5, this 
example demonstrates that both tuf and atpD sequences are suitable and flexible 
targets for the identification of microorganisms at the species level. The fact that 4 
different primer pairs based on atpD sequences led to efficient and specific 
amplification of S. agalactiae demonstrates that the challenge is to find target 
genes suitable for diagnostic purposes, rather than finding primer pairs from these 
target sequences. 

EXAMPLE 7: 

Development of a PCR assay for detection and identification of staphylococci at 
genus and species levels . 

Materials and Methods 

Bacterial strains. The specificity of the PCR assay was verified by using a panel 
of ATCC (America Type Culture Collection) and DSMZ (Deutsche Sammlung 
von Mikroorganismen und Zellkulturen GmbH; German Collection of 
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Microorganisms and Cell Cultures) reference strains consisting of 33 gram- 
negative and 47 gram-positive bacterial species (Table 12). In addition, 295 
clinical isolates representing 11 different species of staphylococci from the 
microbiology laboratory of the Centre Hospitalier Universitaire de Quebec, 
Pavilion Centre Hospitalier de TUniversitS Laval (CHUL) (Ste-Foy, Quebec, 
Canada) were also tested to further validate the Staphylococcus-spzcific PCR 
assay. These strains were all identified by using (i) conventional methods or (ii) the 
automated MicroScan Autoscan-4 system equipped with the Positive BP Combo 
Panel Type 6 (Dade Diagnostics, Mississauga, Ontario, Canada). Bacterial strains 
from frozen stocks kept at -80 °C in brain heart infusion (BHI) broth containing 
10% glycerol were cultured on sheep blood agar or in BHI broth (Quelab 
Laboratories Inc, Montreal, Quebec, Canada). 

PCR primers and internal probes. Based on multiple sequence alignments, 
regions of the tuf gene unique to staphylococci were identified. Staphylococcus- 
specific PCR primers TStaG422 (SEQ ID NO. 553) and TStaG765 (SEQ ID NO. 
575) were derived from these regions (Annex XII). These PCR primers are displaced 
by two nucleotide positions compared to original Staphylococcus-specific PCR 
primers described in our patent publication WO98/20157 (SEQ ID NOs. 17 and 20 in 
the said patent publication). These modifications were done to ensure specificity and 
ubiquity of the primer pair, in the light of new tuf sequence data revealed in the 
present patent application for several additional staphylococcal species and strains. 

Similarly, sequence alignment analysis were performed to design genus and 
species-specific internal probes (see Annexes XIII to XVI). Two internal probes 
specific for Staphylococcus (SEQ ID NOs. 605-606), five specific for 5. aureus (SEQ 
ID NOs. 584-588), five specific for S. epidermidis (SEQ ID NO. 589-593), two 
specific for S. haemolyticus (SEQ ID NOs. 594-595), three specific for S. hominis 
(SEQ ID NOs. 596-598), four specific for S. saprophytics (SEQ ID NOs. 599-601 
and 695), and two specific for coagulase-negative Staphylococcus species including 
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S. epidermidis, S. hominis, S. saprophytics, S. auricularis, S. capitis, S. 
haemolyticus, S. lugdunensis, S. simulans, S. cohnii and S. warneri (SEQ ID NOs. 
1175-1176) were designed. The range of mismatches between the Staphylococcus- 
specific 371 -bp amplicon and each of the 20-mer species-specific internal probes was 
from 1 to 5, in the middle of the probe when possible. No mismatches were present 
in the two Staphylococcus-specific probes for the 1 1 species analyzed: S. aureus, S. 
auricularis, 5. capitis, S. cohnii, S. epidermidis, S. haemolyticus, S. hominis, S. 
lugdunensis, S. saprophytics, 5. simulans and S. warneri. In order to verify the 
intra-specific sequence conservation of the nucleotide sequence, sequences were 
obtained for the 371 -bp amplicon from five unrelated ATCC and clinical strains for 
each of the species S. aureus, S. epidermidis, S. haemolyticus, S. hominis and 5. 
saprophytics. The Oligo™ (version 5.0) primer analysis software (National 
Biosciences, Plymouth, Minn.) was used to confirm the absence of self- 
complementary regions within and between the primers or probes. When required, 
the primers contained inosines or degenerated nucleotides at one or more variable 
positions. Oligonucleotide primers and probes were synthesized on a model 394 
DNA synthesizer (Applied Biosystems, Mississauga, Ontario, Canada). Detection of 
the hybridization was performed with the DIG-labeled dUTP incorporated during 
amplification with the Staphylococcus-specific PCR assay, and the hybridization 
signal was detected with a luminometer (Dynex Technologies) as described above in 
the section on luminescent detection of amplification products. Annexes XIII to XVI 
illustrate the strategy for the selection of several internal probes. 

PCR amplification. For all bacterial species, amplification was performed from 
purified genomic DNA or from a bacterial suspension whose turbidity was adjusted 
to that of a 0.5 McFarland standard, which corresponds to approximately 1.5 x 10 8 
bacteria per ml. One nanogram of genomic DNA or 1 ^il of the standardized bacterial 

suspension was transferred directly to a 19 jxl PCR mixture. Each PCR reaction 
contained 50 mM KC1, 10 mM Tris-HCl (pH 9.0), 0.1% Triton X-100, 2.5 mM 
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MgCl2, 0.2 |iM (each) of the two Staphylococcus genus-specific primers (SEQ ID 
NOs. 553 and 575), 200 ^iM (each) of the four deoxynucleoside triphosphates 
(Pharmacia Biotech), 3.3 bovine serum albumin (BSA) (Sigma-Aldrich Canada 
Ltd, Oakville, Ontario, Canada), and 0.5 U Taq polymerase (Promega) coupled with 
restart™ Antibody (Clontech). The PCR amplification was performed as follows: 
3 min. at 94 °C for initial denaturation, then forty cycles of two steps consisting of 1 
second at 95 °C and 30 seconds at 55 °C, plus a terminal extension at 72 °C for 2 
minutes. Detection of the PCR products was made by electrophoresis in agarose gels 
(2 %) containing 0.25 /xg/ml of ethidium bromide. Visualization of the PCR products 
was made under UV at 254 nm. 

For determination of the sensitivities of the PCR assays, two-fold dilutions of 
purified genomic DNA were used to determine the minimal number of genome 
copies which can be detected. 

Results 

Amplifications with the Staphylococcus genus-specific PCR assay. The 
specificity of the assay was assessed by performing 30-cycle and 40-cycle PCR 
amplifications with the panel of gram-positive (47 species from 8 genera) and gram- 
negative (33 species from 22 genera) bacterial species listed in Table 12. The PCR 
assay was able to detect efficiently 27 of 27 staphylococcal species tested in both 30- 
cycle and 40-cycle regimens. For 30-cycle PCR, all bacterial species tested other 
than staphylococci were negative. For 40-cycle PCR, Enterococcus faecalis and 
Macrococcus caseolyticus were slightly positive for the Staphylococcus-specific 
PCR assay. The other species tested remained negative. Ubiquity tests performed on 
a collection of 295 clinical isolates provided by the microbiology laboratory of the 
Centre Hospitalier Universitaire de Quebec, Pavilion Centre Hospitalier de 
rUniversit6 Laval (CHUL), including Staphylococcus aureus (n=34), 5. auricularis 
(n=2), 5. capitis (n=19), S. cohnii (n=5), S. epidermidis (n=18), 5. haemolyticus 
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(n=21), S. hominis (n=73), 5. lugdunensis (n=17), S. saprophyticus (n=6), S, 
simulans (n=3), S. warned (n=32) and Staphylococcus sp. (n=65), showed a uniforrr 
amplification signal with the 30-cycle PCR assays and a perfect relation between the 
genotype and classical identification schemes. 

The sensitivity of the Staphylococcus-sptcific assay with 30-cycle and 40-cycle 
PCR protocols was determined by using purified genomic DNA from the 11 
staphylococcal species previously mentioned. For PCR with 30 cycles, a detection 
limit of 50 copies of genomic DNA was consistently obtained. In order to enhance 
the sensitivity of the assay, the number of cycles was increased. For 40-cycle PCR 
assays, the detection limit was lowered to a range of 5-10 genome copies, depending 
on the staphylococcal species tested. 

Hybridization between the Staphylococcus-specific 371 -bp amplicon and 
species-specific or genus-specific internal probes. Inter-species polymorphism 
was sufficient to generate species-specific internal probes for each of the principal 
species involved in human diseases (5. aureus, S. epidermidis, S. haemolyticus, S. 
hominis and S. saprophyticus). In order to verify the intra-species sequence 
conservation of the nucleotide sequence, sequence comparisons were performed on 
the 371 -bp amplicon from five unrelated ATCC and clinical strains for each of the 
5 principal staphylococcal species: S. aureus, S. epidermidis, 5. haemolyticus, S. 
hominis and S. saprophyticus. Results showed a high level of conservation of 
nucleotide sequence between different unrelated strains from the same species. 
This sequence information allowed the development of staphylococcal species 
identification assays using species-specific internal probes hybridizing to the 371- 
bp amplicon. These assays are specific and ubiquitous for those five 
staphylococcal species. In addition to the species-specific internal probes, the 
genus-specific internals probes were able to recognize all or most Staphylococcus 
species tested. 
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EXAMPLE 8: 

Differentiating between the two closely related yeast species Candida albicans and 
Candida dubliniensis . It is often useful for the clinician to be able to differentiate 
between two very closely related species of microorganisms. Candida albicans is 
the most important cause of invasive human mycose. In recent years, a very closely 
related species, Candida dubliniensis, was isolated in immunosuppressed patients. 
These two species are difficult to distinguish by classic biochemical methods. This 
example demonstrates the use of tuf sequences to differentiate Candida albicans 
and Candida dubliniensis. PCR primers SEQ ID NOs. 11-12, from previous patent 
publication WO98/20157, were selected for their ability to specifically amplify a 
tuf (elongation factor 1 alpha type) fragment from both species (see Annex XI for 
primer positions). Within this tuf fragment, a region differentiating C. albicans and 
C dubliniensis by two nucleotides was selected and used to design two internal 
probes (see Annex XI for probe design, SEQ ID NOs. 577 and 578) specific for 
each species. Amplification of genomic DNA from C. albicans and C. dubliniensis 
was carried out using DIG-ll-dUTP as described above in the section on 
chemiluminescent detection of amplification products. Internal probes SEQ ID 
NOs. 577 and 578 were immobilized on the bottom of individual microtiter plates 
and hybridization was carried out as described above in the above section on 
chemiluminescent detection of amplification products. Luminometer data showed 
that the amplicon from C albicans hybridized only to probe SEQ ID NO. 577 
while the amplicon from C. dubliniensis hybridized only to probe SEQ ID NO. 
578, thereby demonstrating that each probe was species-specific. 

EXAMPLE 9: 



Specific identification of Entamoeba histolytica . Upon analysis of tuf (elongation 
factor 1 alpha) sequence data, it was possible to find four regions where 
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Entamoeba histolytica sequences remained conserved while other parasitical and 
eukaryotic species have diverged. Primers TEntG38 (SEQ ID NO. 703), TEntG442 
(SEQ ID NO. 704), TEntG534 (SEQ ID NO. 705), and TEntG768 (SEQ ID NO. 
706) were designed so that SEQ ID NO. 703 could be paired with the three other 
primers. On PTC-200 thermocyclers (MJ Research), the cycling conditions for 
initial sensitivity and specificity testing were 3 min. at 94 °C for initial 
denaturation, then forty cycles of two steps consisting of 1 second at 95 °C and 30 
seconds at 55 °C, followed by terminal extension at 72 °C for 2 minutes. Detection 
of the PCR products was made by electrophoresis in agarose gels (2 %) containing 
0.25 jttg/ml of ethidium bromide. The three primer pairs could detect the equivalent 
of less than 200 E. histolytica genome copies. Specificity was tested using 0.5 ng 
of purified genomic DNA from a panel of microorganisms including Babesia 
boviSj Babesia microtti, Candida albicans, Crithidia fasciculata, Leishmania 
major, Leishmania hertigi and Neospora caninum. Only E. histolytica DNA could 
be amplified, thereby suggesting that the assay was species-specific. 

EXAMPLE 10: 

Sensitive identification of Chlamydia trachomatis . Upon analysis of tuf sequence 
data, it was possible to find two regions where Chlamydia trachomatis sequences 
remained conserved while other species have diverged. Primers Ctr82 (SEQ ID 
NO. 554) and Ctr249 (SEQ ID NO. 555) were designed. With the PTC-200 
thermocyclers (MJ Research), the optimal cycling conditions for maximum 
sensitivity and specificity were determined to be 3 min. at 94 °C for initial 
denaturation, then forty cycles of two steps consisting of 1 second at 95 °C and 30 
seconds at 60 °C, followed by terminal extension at 72 °C for 2 minutes. Detection 
of the PCR products was made by electrophoresis in agarose gels (2 %) containing 
0.25 /ig/ml of ethidium bromide. The assay could detect the equivalent of 8 C. 
trachomatis genome copies. Specificity was tested with 0.1 ng of purified genomic 
DNA from a panel of microorganisms including 22 species commonly encountered 
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in the vaginal flora (Bacillus subtilis, Bacteroides fragilis, Candida albicans, 
Clostridium difficile, Corynebacterium cervicis, Corynebacterium urealyticum, 
Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Fusobacterium 
nucleatum, Gardnerella vaginalis, Haemophilus influenzae, Klebsiella oxytoca, 
Lactobacillus acidophilus, Peptococcus niger, Peptostreptococcus prevotii, 
Porphyromonas asaccharolytica, Prevotella melaninogenica, Propionibacterium 
acnes, Staphylococcus aureus, Streptococcus acidominimus, and Streptococcus 
agalactiae). Only C. trachomatis DNA could be amplified, thereby suggesting that 
the assay was species-specific. 

* 

EXAMPLE 11: 

Genus-specific detection and identification of enterococci . Upon analysis of tuf 
sequence data and comparison with the repertory of tuf sequences, it was possible 
to find two regions where Enterococcus sequences remained conserved while other 
genera have diverged (Annex XVII). Primer pair Encg313dF and Encg599c (SEQ 
ID NOs. 1137 and 1136) was tested for its specificity by using purified genomic 
DNA from a panel of bacteria listed in Table 10. Using the PTC-200 thermocycler 
(MJ Research), the optimal cycling conditions for maximum sensitivity and 
specificity were determined to be 3 min. at 94 °C for initial denaturation, then forty 
cycles of two steps consisting of 1 second at 95 °C and 30 seconds at 55 °C, 
followed by terminal extension at 72 °C for 2 minutes. Detection of the PCR 
products was made by electrophoresis in agarose gels (2 %) containing 0.25 /xg/ml 
of ethidium bromide. Visualization of the PCR products was made under UV at 
254 nm. The 18 enterococcal species listed in Table 10 were all amplified 
efficiently. The only other species amplified were Abiotrophia adiacens, Gemella 
haemolysans and Gemella morbillorum, three gram-positive species. Sensitivity 
tested with several strains of E. casseliflavus, E. faecium, E. faecalis, E. flavescens 
and E. gallinarum and with one strain of each other Enterococcus species listed in 
Table 10 ranged from 1 to 10 copies of genomic DNA. The sequence variation 
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within the 308-bp amplicon was sufficient so that internal probes could be used to 
speciate the amplicon and differenciate enterococci from Abiotrophia adiacens, 
Gemella haemolysans and Gemella morbillorum, thereby allowing to achieve 
excellent specificity. Species-specific internal probes were generated for each of 
the clinically important species, E. faecalis (SEQ ID NO. 1 174), E. faecium (SEQ 
ID NO. 602), and the group including E. casseliflavus, E. flavescens and E. 
gallinarum (SEQ ID NO. 1122) (Annex XVIII). The species-specific internal 
probes were able to differentiate their respective Enterococcus species from all 
other Enterococcus species. These assays are sensitive, specific and ubiquitous for 
those five Enterococcus species. 



EXAMPLE 12: 



Identification of the major bacterial platelets contaminants using tuf sequences 
with a multiplex PCR test. Blood platelets preparations need to be monitored for 
bacterial contaminations. The tuf sequences of 17 important bacterial contaminants 
of platelets were aligned. As shown in Annex XIX, analysis of these sequences 
allowed the design of PCR primers. Since in the case of contamination of platelet 
concentrates, detecting all species (not just the more frequently encountered ones) 
is desirable, perfect specificity of primers was not an issue in the design. However, 
sensitivity is important. That is why, to avoid having to put too much degeneracy, 
only the most frequent contaminants were included in primer design, knowing that 
the selected primers would anyway be able to amplify more species than the 17 
used in the design because they target highly conserved regions of tuf sequences. 
Oligonucleotide sequences which are conserved in these 17 major bacterial 
contaminants of platelet concentrates were chosen (oligos Tplaq 769 and Tplaq 
991, respectively SEQ ID NOs. 636 and 637) thereby permitting the detection of 
these bacterial species. However, sensitivity was slightly deficient with 
staphylococci. To ensure maximal sensitivity in the detection of all the more 
frequent bacterial contaminants, a multiplex assay also including oligonucleotide 
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primers targetting the Staphylococcus genera (oligos Stag 422, SEQ ID NO. 553; 
and Stag 765, SEQ ID NO. 575) was developed. The bacterial species detected 
with the assay are listed in Table 14. 

The primer pairs, oligos SEQ ID NO. 636 and SEQ ID NO. 637 that give an 
amplification product of 245 pb, and oligos SEQ ID NO. 553 and SEQ ID NO. 575 
that give an amplification product of 368 pb, were used simultaneously in the 
multiplex PCR assay. Detection of these PGR products was made on the 
LightCycler thermocycler (Idaho Technology) using SYBR® Green I (Molecular 
Probe Inc.). SYBR® Green I is a fluorescent dye that binds specifically to double- 
stranded DNA. 

Fluorogenic detection of PCR products with the LightCycler was carried out using 
1.0 fiM of both Tplaq primers (SEQ ID NOs. 636-637) and 0.4 /xM of both TStaG 
primers (SEQ ID NOs. 553 and 575), 2.5 mM MgCl 2 , BSA 7.5 jiM , dNTP 0.2 
mM (Pharmacia), 10 mM Tris-HCl (pH 8.3), 50 mM KC1, 0.5 U Taq DNA 
polymerase (Boerhinger Mannheim) coupled with TaqStart antibody (Clontech), 
and 0.07 ng of genomic DNA sample in a final volume of 7 fil. The optimal 
cycling conditions for maximum sensitivity and specificity were 1 minute at 94 °C 
for initial denaturation, then forty-five cycles of three steps consisting of 0 second 
at 95 °C, 5 seconds at 60 °C and 9 seconds at 72 °C. Amplification was monitored 
during each elongation cycle by measuring the level of SYBR® Green I. However, 
real analysis takes place after PCR. Melting curves are done for each sample and 
transformation of the melting peak allows determination of Tm. Thus primer-dimer 
and specific PCR product are discriminated. With this assay, all prominent 
bacterial contaminants of platelet concentrates listed in Annex XIX and Table 14 
were detected. Sensitivity tests were performed on the 9 most frequent bacterial 
contaminants of platelets. The detection limit was less than 20 genome copies for 
E. cloacae, B. cereus, S. choleraesuis and S. marcescens; less than 15 genome 
copies for P. aeruginosa; and 2 to 3 copies were detected for S. aureus, S. 
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epidermidis, E. coli and K. pneumoniae. Further refinements of assay conditions 
should increase sensitivity levels. 

EXAMPLE 13: 

The resolving power of the tuf and atpD sequences databases is comparable to the 
biochemical methods for bacterial identification . The present gold standard for 
bacterial identification is mainly based on key morphological traits and batteries of 
biochemical tests. Here we demonstrate that the use of tuf and atpD sequences 
combined with simple phylogenetic analysis of databases formed by these 
sequences is comparable to the gold standard. In the process of acquiring data for 
the tuf sequences, we sequenced the tuf gene of a strain that was given to us 
labelled as Staphylococcus hominis ATCC 35982. That tuf sequence (SEQ ID NO. 
192) was incorporated into the tuf sequences database and subjected to a basic 
phylogenic analysis using the Pileup command from version 10 of the GCG 
package (Genetics Computer Group). This analysis indicated that SEQ ID NO. 192 
is not associated with other S. hominis strains but rather with the 5. warneri strains. 
The ATCC 35982 strain was sent to the reference laboratory of the Laboratoire de 
sante publique du Quebec (LSPQ). They used the classic identification scheme for 
staphylococci (Kloos and Schleifer, 1975., J. Clin. Microbiol. 1:82-88). Their 
results shown that although the colonial morphology could correspond to 5. 
hominis, the more precise biochemical assays did not. These assays included 
discriminant mannitol, mannose and ribose acidification tests as well as rapid and 
dense growth in deep thioglycolate agar. The LSPQ report identified strain ATCC 
35982 as 5. warneri which confirms our database analysis. The same thing 
happened for 5. warneri (SEQ ID NO. 187) which had initially been identified as 
S. haemolyticus by a routine clinical laboratory using a low resolving power 
automated system (MicroScan, AutoScan-4™). Again, the tuf and LSPQ analysis 
agreed on its identification as S. warneri. In numerous other instances, in the 
course of acquiring tuf and atpD sequence data from various species and genera, 
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analysis of our tuf and/or atpD sequence databases permitted the exact 
identification of mislabelled or erroneously identified strains. These results clearly 
demonstrate the usefulness and the high resolving power of our sequence-based 
identification assays using the tuf and atpD sequences databases. 

EXAMPLE 14: 

Detection of group B streptococci from clinical specimens. 

Introduction 

Streptococcus agalactiae, the group B streptococcus (GBS), is responsible for 
a severe illness affecting neonate infants. The bacterium is passed from the healthy 
carrier mother to the baby during delivery. To prevent this infection, it is 
recommended to treat expectant mothers susceptible of carrying GBS in their 
vaginal/anal flora. Carrier status is often a transient condition and rigorous 
monitoring requires cultures and classic bacterial identification weeks before 
delivery. To improve the detection and identification of GBS we developped a 
rapid, specific and sensitive PCR test fast enough to be performed right at delivery. 

Materials and Methods 

GBS clinical specimens. A total of 66 duplicate vaginal/anal swabs were 
collected from 4 1 consenting pregnant women admitted for delivery at the Centre 
Hospitalier Universitaire de Quebec, Pavilion Saint-Fran§ois d' Assise following 
the CDC recommendations. The samples were obtained either before or after 
rupture of membranes. The swab samples were tested at the Centre de Recherche 
en Infectiologie de TUniversit6 Laval within 24 hours of collection. Upon receipt, 
one swab was cut and then the tip of the swab was added to GNS selective broth 
for identification of group B streptococci (GBS) by the standard culture methods 
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recommended by the CDC. The other swab was processed following the 
instruction of the IDI DNA extraction kit (Infectio Diagnotics (IDI) Inc.) prior to 
PCR amplification. 

Oligonucleotides. PCR primers, Tsag340 (SEQ ID NO. 549) and Tsag552 
(SEQ ID NO. 550) complementary to the regions of the tuf gene unique for GBS 
were designed based upon a multiple sequence alignment using our repertory of tuf 
sequences. Oligo primer analysis software (version 5.0) (National Biosciences) 
was used to analyse primers annealing temperature, secondary structure potential 
as well as mispriming and dimerization potential. The primers were synthesized 
using a model 391 DNA synthesizer (Applied Biosy stems). 

A pair of fluorescently labeled adjacent hybridization probes Sag465-F (SEQ 
ID NO. 583) and Sag436-C (SEQ ID NO. 582) were synthesized and purified by 
Operon Technologies. They were designed to meet the recommendations of the 
manufacturer (Idaho Technology) and based upon multiple sequence alignment 
analysis using our repertory of tuf sequences to be specific and ubiquitous for 
GBS. These adjacent probes, which are separated by one nucleotide, allow 
fluorescence resonance energy transfer (FRET), generating an increased 
fluorescence signal when both hybridized simultaneously to their target sequences. 
The probe SEQ ID NO. 583 was labeled with FTTC in 3 prime while SEQ ID NO. 
582 was labeled with Cy5 in 5 prime. The Cy5-labeled probes contained a 3 - 
blocking phosphate group to prevent extension of the probes during the PCR 
reactions. 

PCR amplification. Conventional amplifications were performed either from 
2 /il of a purified genomic DNA preparation or cell lysates of vaginal/anal 
specimens. The 20 /il PCR mixture contained 0.4 fiM of each GBS-specific primer 
(SEQ ID NOs. 549-550), 200 fiM of each deoxyribonucleotide (Pharmacia 
Biotech), 10 mM Tris-HCl (pH 9.0), 50 mM KC1, 0.1% Triton X-100, 2.5 mM 
MgCl 2 , 3.3 mg/ml bovine serum albumin (BSA) (Sigma), and 0.5 U of Taq 
polymerase (Promega) combined with the TaqStart™ antibody (Clontech). The 
TaqStart™ antibody, which is a neutralizing monoclonal antibody of Taq DNA 
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polymerase, was added to all PCR reactions to enhance the efficiency of the 
amplification. The PCR mixtures were subjected to thermal cycling (3 min at 95 
°C and then 40 cycles of 1 s at 95 °C, and 30 s at 62 °C with a 2-min final 
extension at 72 °C) with a PTC-200 DNA Engine thermocycler (MJ research). The 
PCR-amplified reaction mixture was resolved by agarose gel electrophoresis. 

The LightCycler™ PCR amplifications were performed with 1 fil of a 
purified genomic DNA preparation or cell lysates of vaginal/anal specimens. The 
10/xl amplification mixture consisted of 0.4 fiM each GBS-specific primer (SEQ 
ID NOs. 549-550), 200 fiM each dNTP, 0.2 fiM each fluorescently labeled probe 
(SEQ ID NOs. 582-583), 300 /xg/ml BSA (Sigma), and 1 fil of lOx PC2 buffer 
(containing 50 mM Tris-HCl (pH 9.1), 16 mM ammonium sulfate, 3.5 mM Mg 2 \ 
and 150 /xg/ml BSA) and 0.5 U KlenTaql™ (AB Peptides) coupled with 
TaqStart™ antibody (Clontech). KlenTaql™ is a highly active and more heat- 
stable DNA polymerase without S'-exonuclease activity. This prevents hydrolysis 
of hybridized probes by the 5' to 3' exonuclease activity. A volume of 7 fil of the 
PCR mixture was transferred into a composite capillary tube (Idaho Technology). 
The tubes were then centrifuged to move the reaction mixture to the tips of the 
capillaries and then cleaned with optical-grade methanol. Subsequently the 
capillaries were loaded into the carousel of a LC32 LightCycler™ (Idaho 
Technology), an instrument that combines rapid-cycle PCR with fluorescence 
analysis for continuous monitoring during amplification. The PCR reaction 
mixtures were subjected to a denaturation step at 94 °C for 3 min followed by 45 
cycles of 0 s at 94 °C, 20 s at 64 °C and 10 s at 72 °C with a temperature transition 
rate of 20 °C/s. Fluorescence signals were obtained at each cycle by sequentially 
positioning each capillary on the carousel at the focus of optical elements affiliated 
to the built-in fluorimeter for 100 milliseconds. Complete amplification and 
analysis required about 35 min. 

Specificity and sensitivity tests. The specificity of the conventional and 
LightCycler™ PCR assays was verified by using purified genomic DNA (0.1 
ng/reaction) from a battery of ATCC reference strains representing 35 clinically 
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relevant gram-positive species (Abiotrophia defectiva ATCC 49176, 
Bifidobacterium breve ATCC 15700, Clostridium difficile ATCC 9689, 
Corynebacterium urealyticum ATCC 43042, Enterococcus casseliflavus ATCC 
25788, Enterococcus durans ATCC 19432, Enterococcus faecalis ATCC 29212, 
Enterococcus faecium ATCC 19434, Enterococcus gallinarum ATCC 49573, 
Enterococcus rajfinosus ATCC 49427, Lactobacillus reuteri ATCC 23273, 
Lactococcus lactis ATCC 19435, Listeria monocytogenes ATCC 15313, 
Peptococcus niger ATCC 27731, Peptostreptococcus anaerobius ATCC 27337, 
Peptostreptococcus prevotii ATCC 9321, Staphylococcus aureus ATCC 25923, 
Staphylococcus epidermidis ATCC 14990, Staphylococcus haemolyticus ATCC 
29970, Staphylococcus saprophyticus ATCC 15305, Streptococcus agalactiae 
ATCC 27591, Streptococcus anginosus ATCC 33397, Streptococcus bovis ATCC 
33317, Streptococcus constellatus ATCC 27823, Streptococcus dysgalactiae 
ATCC 43078, Streptococcus gordonii ATCC 10558, Streptococcus mitis ATCC 
33399, Streptococcus mutans ATCC 25175, Streptococcus oralis ATCC 35037, 
Streptococcus parauberis ATCC 6631, Streptococcus pneumoniae ATCC 6303, 
Streptococcus pyogenes ATCC 19615, Streptococcus salivarius ATCC 7073, 
Streptococcus sanguinis ATCC 10556, Streptococcus uberis ATCC 19436). These 
microbial species included 15 species of streptococci and many members of the 
normal vaginal and anal floras. In addition, 40 GBS isolates of human origin, 
whose identification was confirmed by a latex agglutination test (Streptex, Murex), 
were also used to evaluate the ubiquity of the assay. 

For determination of the sensitivities (i.e., the minimal number of genome 
copies that could be detected) for conventional and LightCycler™ PCR assays, 
serial 10-fold or 2-fold dilutions of purified genomic DNA from 5 GBS ATCC 
strains were used. 

Results 

Evaluation of the GBS-specific conventional and LightCycler™ PCR 
assays. The specificity of the two assays demonstrated that only DNAs from GBS 
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strains could be amplified. Both PCR assays did not amplify DNAs from any other 
bacterial species tested including 14 streptococcal species other than GBS as well 
as phylogenetically related species belonging to the genera Enterococcus, 
Peptostreptococcus and Lactococcus. Important members of the vaginal or anal 
flora, including coagulase-negative staphylococci, Lactobacillus sp., and 
Bacteriodes sp. were also negative with the GBS-specific PCR assay. The 
LightCycler™ PCR assays detected only GBS DNA by producing an increased 
fluorescence signal which was interpreted as a positive PCR result. Both PCR 
methods were able to amplify all of 40 GBS clinical isolates, showing a perfect 
correlation with the phenotypic identification methods. 

The sensitivity of the assay was determined by using purified genomic DNA 
from the 5 ATCC strains of GBS. The detection limit for all of these 5 strains was 
one genome copy of GBS. The detection limit of the assay with the LightCycler™ 
was 3.5 fg of genomic DNA (corresponding to 1-2 genome copies of GBS). These 
results confirmed the high sensitivity of our GBS-specific PCR assay. 

Direct Detection of GBS from vaginal/anal specimens. Among 66 
vaginal/anal specimens tested, 1 1 were positive for GBS by both culture and PCR. 
There was one sample positive by culture only. The sensitivity of both PCR 
methods with vaginal/anal specimens for identifying colonization status in 
pregnant women at delivery was 91.7% when compared to culture results. The 
specificity and positive predictive values were both 100% and the negative 
predictive value was 97.8%. The time for obtaining results was approximately 45 
min for LightCycler™ PCR, approximately 100 min for conventional PCR and 48 
hours for culture. 

Conclusion 

We have developed two PCR assays (conventional and LightCycler ) for the 
detection of GBS, which are specific (i.e., no amplification of DNA from a variety 
of bacterial species other than GBS) and sensitive (i.e., able to detect around 1 
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genome copy for several reference ATCC strains of GBS). Both PCR assays are 
able to detect GBS directly from vaginal/anal specimens in a very short turnaround 
time. Using the real-time PCR assay on LightCycler™, we can detect GBS 
carriage in pregnant women at delivery within 45 minutes. 

EXAMPLE 15: 

Simultaneous detection and identification of Streptococcus pyogenes and its 
pyrogenic exotoxin A. The rapid detection of Streptococcus pyogenes and of its 
pyrogenic exotoxin A is of clinical importance. We developed a multiplex assay 
which permits the detection of strains of S. pyogenes carrying the pyrogenic toxin 
A gene, which is associated with scarlet fever and other pathologies. In order to 
specifically detect S. pyogenes, nucleotide sequences of the pyrrolidone carboxylyl 
peptidase (pep) gene were aligned to design PCR primers Spy 291 (SEQ ID NO. 
1211) and Spy473 (SEQ ID NO. 1210). Next, we designed primers for the specific 
detection of the pyrogenic exotoxin A. Nucleotide sequences of the speA gene, 
carried on the bacteriophage T12, were aligned as shown in Annex XXIII to design 
PCR primers Spytx814 (SEQ ID NO. 994) and Spytx 927 (SEQ ID NO. 995). 

The primer pairs: oligos SEQ ID NOs. 1210-1211, yielding an amplification 
product of 207 bp, and oligos SEQ ID NOs. 994-995, yielding an amplification 
product of 135 bp, were used in a multiplex PCR assay. 

PCR amplification was carried out using 0.4 fiM of both pairs of primers, 2.5 mM 
MgCl 2 , BSA 0.05 /iM , dNTP 0.2 fiM (Pharmacia), lOmM Tris-HCl (pH 9.0), 
0.1% Triton X-100, 2.5 mM MgCl 2 , 0.5 U Taq DNA polymerase (Promega) 
coupled with TaqStart™ antibody (Clontech Laboratories Inc.), and 1 fi\ of 
genomic DNA sample in a final volume of 20 fi\. PCR amplification was 
performed using a PTC-200 thermal cycler (MJ Research). The optimal cycling 
conditions for maximum specificity and sensitivity were 3 minutes at 94 °C for 
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initial denaturation, then forty cycles of two steps consisting of 1 second at 95 °C 
and 30 seconds at 63 °C, followed by a final step of 2 minutes at 72 °C. Detection 
of the PCR products was made by electrophoresis in agarose gels (2 %) containing 
0.25 /xg/ml of ethidium bromide. Visualization of the PCR products was made 
under UV at 254 nm. 

The detection limit was less than 5 genome copies for both S. pyogenes and its 
pyrogenic exotoxin A. The assay was specific for pyrogenic exotoxin A-producing 
5. pyogenes: strains of the 27 other species of Streptococcus tested, as well as 20 
strains of various gram-positive and gram-negative bacterial species were all 
negative. 

A similar approach was used to design an alternative set of speA-specific primers 
(SEQ ID NOs. 996 to 998, see Annex XXIV). In addition, another set of primers 
based on the to/ gene (SEQ ID NOs. 999 to 1001, see Annex XXV) could be used 
to specifically detect Streptococcus pyogenes. 

EXAMPLE 16: 

Real-time detection and identification of Shiga toxin-producing bacteria. Shiga 
toxin-producing Escherichia coli and Shigella dysenteriae cause bloody diarrhea. 

* 

Currently, identification relies mainly on the phenotypic identification of S. 
dysenteriae and £. coli serotype 0157:H7. However, other serotypes of E. coli are 
increasingly found to be producers of type 1 and/or type 2 Shiga toxins. Two pairs 
of PCR primers targeting highly conserved regions present in each of the Shiga 
toxin genes stxi and stX2 were designed to amplify all variants of those genes (see 
Annexes XXVI and XXVII). The first primer pair, oligonucleotides 1SLT224 
(SEQ ID NO. 1081) and 1SLT385 (SEQ ID NO. 1080), yields an amplification 
product of 186 bp from the stX] gene. For this amplicon, the ISLTBl-Fam (SEQ 
ID NO. 1084) molecular beacon was designed for the specific detection of stxj 
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using the fluorescent label 6-carboxy-fluorescein. The ISltSl-FAM (SEQ ID NO. 
2012) molecular scorpion was also designed as an alternate way for the specific 
detection of stxj. A second pair of PCR primers, oligonucleotides 2SLT537 (SEQ 
ID NO. 1078) and 2SLT678b (SEQ ID NO. 1079), yields an amplification product 
of 160 bp from the stx 2 gene. Molecular beacon 2SLTB 1 -Tet (SEQ ID NO. 1085) 
was designed for the specific detection of stx 2 using the fluorescent label 5- 
tetrachloro-fluorescein. Both primer pairs were combined in a multiplex PCR 
assay. 

PCR amplification was carried out using 0.8 fiM of primer pair SEQ ID NOs. 
1080-1081, 0.5 fiM of primer pair SEQ ID NOs. 1078-1079, 0.3 fiM of each 
molecular beacon, 8 mM MgCl 2 , 490 /ig/mL BSA, 0.2 mM dNTPs (Pharmacia), 
50 mM Tris-HCl, 16 mM NH 4 S0 4 , IX TaqMaster (Eppendorf), 2.5 U KlenTaql 
DNA polymerase (AB Peptides) coupled with TaqStart™ antibody (Clontech 
Laboratories Inc.), and 1 fil of genomic DNA sample in a final volume of 25 fih 
PCR amplification was performed using a SmartCycler thermal cycler (Cepheid). 
The optimal cycling conditions for maximum sensitivity and specificity were 60 
seconds at 95 °C for initial denaturation, then 45 cycles of three steps consisting of 
10 seconds at 95 °C, 15 seconds at 56 °C and 5 seconds at 72 °C. Detection of the 
PCR products was made in real-time by measuring the fluorescent signal emitted 
by the molecular beacon when it hybridizes to its target at the end of the annealing 
step at 56 °C. 

* 

The detection limit was the equivalent of less than 5 genome copies. The assay was 
specific for the detection of both toxins, as demonstrated by the perfect correlation 
between PCR results and the phenotypic characterization performed using 
antibodies specific for each Shiga toxin type. The assay was successfully 
performed on several Shiga toxin-producing strains isolated from various 
geographic areas of the world, including 10 0157:H7 E. colU 5 non-0157:H7 E. 
coli and 4 S. dysenteriae. 
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EXAMPLE 17: 

Development of a PCR assay for the detection and identification of staphylococci 
at genus and species levels and its associated mecA gene . The Staphylococcus- 
specific PCR primers described in Example 7 (SEQ ID NOs. 553 and 575) were 
used in multiplex with the mecA-specific PCR primers and the S. aureus- specific 
primers described in our assigned US patent no. 5,994,066 (SEQ ID NOs. 261 and 
262 for mecA and SEQ ID NOs. 152 and 153 for S.aureus in the said patent). 
Sequence alignment analysis of 10 publicly available mecA gene sequences 
allowed to design an internal probe specific to mecA (SEQ ID NO. 1177). An 
internal probe was also designed for the S. aureus-specific amplicon (SEQ ID NO 
1234). PCR amplification and agarose gel electrophoresis of the amplified products 
were performed as described in Example 7, with the exception that 0.4 fiM (each) 
of the two Staphylococcus-specific primers (SEQ ID NOs. 553 and 575) and 0.4 
fiM (each) of the mecA-specific primers and 0.4 fiM (each) of the S. aureus- 
specific primers were used in the PCR mixture. The specificity of the multiplex 
assay with 40-cycle PCR protocols was verified by using purified genomic DNA 
from five methicillin-resistant and fifteen methicillin-sensitive staphylococcal 
strains. The sensitivity of the multiplex assay with 40-cycle PCR protocols was 
determined by using purified genomic DNA from twenty-three - methicillin- 
resistant and twenty-eight methicillin-sensitive staphylococcal strains. The 
detection limit was 2 to 10 genome copies of genomic DNA, depending on the 
staphylococcal species tested. Furthermore, the mecA-specific internal probe, the 5. 
awrewj-specific internal probe and the coagulase-negative staphylococci-specific 
internal probe (described in Example 7) were able to recognize twenty-three 
methicillin-resistant staphylococcal strains and twenty-eight methicillin-sensitive 
staphylococcal strains with high sensitivity and Specificity. 
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The format of the assay is not limited to the one described above. A person skilled 
in the art could adapt the assay for different formats such as PCR with real-time 
detection using molecular beacon probes. Molecular beacon probes designed to be 
used in this assay include, but are not limited to, SEQ ID NO. 1232 for detection of 
the S. awratf-specific amplicon, SEQ ID NO. 1233 for detection of coagulase- 
negative staphylococci and SEQ ID NO. 1231 for detection of mecA. 

Alternatively, a multiplex PCR assay containing the Staphylococcus-spccific PCR 
primers described in Example 7 (SEQ ID NOs. 553 and 575) and the mecA- 
specific PCR primers described in our assigned US patent no. 5,994,066 (SEQ ID 
NOs. 261 and 262 in the said patent) were developed. PCR amplification and 
agarose gel electrophoresis of the amplified products were performed as described 
in Example 7, with the exception that 0.4 /iM (each) of the Staphylococcus-specific 
primers (SEQ ID NOs. 553 and 575) and 0.4 fiM (each) of the mecA-specific 
primers described in our assigned US patent no. 5,994,066 (SEQ ID NOs. 261 and 
262 in the said patent) were used in the PCR mixture. The sensitivity of the 
multiplex assay with 40-cycle PCR protocols was determined by using purified 
genomic DNA from two methicillin-resistant and five methicillin-sensitive 
staphylococcal strains. The detection limit was 2 to 5 copies of genomic DNA, 
depending on the staphylococcal species tested. The specificity of the multiplex 
PCR assay coupled with capture-probe hybridization was tested with two strains of 
methicillin-resistant S. aureus, two strains of methicillin-sensitive S. aureus and 
seven strains of methicillin-sensitive coagulase-negative staphylococci. The mecA- 
specific internal probe (SEQ ID NO. 1177) and the S. aureus-specifxc internal 
probe (SEQ ID NO. 587) described in Example 7 were able to recognize all the 
strains with high specificity showing a perfect correlation with susceptibility to 
methicillin. The sensitivity of the PCR assay coupled with capture-probe 
hybridization was tested with one strain of methicillin-resistant S. aureus. The 
detection limit was around 10 copies of genomic DNA. 
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EXAMPLE 18: 

Sequencing of pbvla. pbv2b and pbp2x genes of Streptoccoccus pneumoniae. 
Penicillin resistance in Streptococcus pneumoniae involves the sequential 
alteration of up to five penicillin-binding proteins (PBPs) 1A, IB, 2 A, 2X and 2B 
in such a way that their affinity is greatly reduce toward the antibiotic molecule. 
The altered PBP genes have arisen as the result of interspecies recombination 
events from related streptococcal species. Among the PBPs usually found in S. 
pneumoniae y PBPs 1A, 2B, and 2X play the most important role in the 
development of penicillin resistance. Alterations in PBP 2B and 2X mediate low- 
level resistance to penicillin while additional alterations in PBP 1A plays a 
significant role in full penicillin resistance. 

In order to generate a database for pbp sequences that can be used for design of 
primers and/or probes for the specific and ubiquitous detection of p-lactam 
resistance in 5. pneumoniae, pbpla, pbp2b and pbp2x DNA fragments sequenced 
by us or selected from public databases (GenBank and EMBL) from a variety of S. 
pneumoniae strains were used to design oligonucleotide primers. This database is 
essential for the design of specific and ubiquitous primers and/or probes for 
detection of p-lactam resistance in S. pneumoniae since the altered PBP 1A, PBP 
2B and PBP 2X of (3-lactam resistant S. pneumoniae are encoded by mosaic genes 
with numerous sequence variations among resistant isolates. The PCR primers 
were located in conserved regions of pbp genes and were able to amplify pbpla, 
pbp2b f and pbp2x sequences of several strains of S. pneumoniae having various 
levels of resistance to penicillin and third-generation cephalosporins. Using primer 
pairs SEQ ID NOs. 1125 and 1126, SEQ ID NOs. 1142 and 1143, SEQ ID NOs. 
1 146 and 1 147, it was possible to amplify and determine pbpla sequences SEQ ID 
NOs. 1004-1018, 1648, 2056-2060 and 2062-2064, pbp2b sequences SEQ ID NOs. 
1019-1033, and pbp2x sequences SEQ ID NOs. 1034-1048. Six other PCR primers 
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(SEQ ID NOs. 1127-1128, 1144-1145, 1148-1149) were also designed and used to 
complete the sequencing of pbpla, pbp2b and pbplx amplification products. The 
described primers (SEQ ID NOs. 1125 and 1126, SEQ ID NOs. 1142 and 1143, 
SEQ ID NOs. 1146 and 1147, SEQ ID NOs. 1127-1128, 1144-1145, 1148-1149) 
represent a powerful tool for generating new pbp sequences for design of primers 
and/or probes for detection of p-lactam resistance in 5. pneumoniae. 

EXAMPLE 19: 

Sequencing of hexA genes of Streptococcus species . The hexA sequence of S. 
pneumoniae described in our assigned US patent no. 5,994,066 (SEQ ID NO. 31 in 
the said patent, SEQ ID NO. 1 1 83 in the present application) allowed the design of 
a PCR primer (SEQ ID NO. 1 182) which was used with primer Spnl401 described 
in our assigned US patent no. 5,994,066 (SEQ ID NO. 156 in the said patent, SEQ 
ID NO. 1 179 in the present application) to generate a database for hexA sequences 
that can be used to design primers and/or probes for the specific identification and 
detection of 5. pneumoniae (Annex XLII). Using primers SEQ ID NO. 1179 and 
SEQ ID NO. 1182 (Annex XLII), it was possible to amplify and determine the 
hexA sequence from S. pneumoniae (4 strains) (SEQ ID NOs, 1 184-1 187), 5. mitis 
(three strains) (SEQ ID NOs. 1 189-1 191) and 5. oralis (SEQ ID NO. 1 1 88). 

EXAMPLE 20: 

Development of multiplex PCR assays coupled with capture probe hybridization 
for the detection and identification of Streptococcus pneumoniae and its penicillin 
resistance genes . 

Two different assays were developed to identify 5. pneumoniae and its 
susceptibility to penicillin. 
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Bacterial strains. The specificity of the multiplex PCR assay was verified by 
using a panel of ATCC (American Type Culture Collection) reference strains 
consisting of 33 gram-negative and 67 gram-positive bacterial species (Table 13), 
In addition, a total of 98 strains of S. pneumoniae, 16 strains of S. mitis and 3 
strains of S. oralis from the American Type Culture Collection, the microbiology 
laboratory of the Centre Hospitalier Universitaire de Quebec, Pavilion Centre 
Hospitalier de TUniversite Laval (CHUL), (Ste-Foy, Quebec, Canada), the 
Laboratoire de sante publique du Quebec, (Sainte-Anne-de-Bellevue, Qu6bec, 
Canada), the Sunnybrook and Women's College Health Sciences Centre (Toronto, 
Canada), the Infectious Diseases Section, Department of Veterans Affairs Medical 
Center, (Houston, USA) were also tested to further validate the Streptococcus 
pneumoniae-spscific PCR assay. The penicillin MICs (minimal inhibitory 
concentrations) were measured by the broth dilution method according to the 
recommended protocol of NCCLS. 

PCR primers and internal probes. The analysis of hexA sequences from a variety 
of streptococcal species from the publicly avalaible hexA sequence and from the 
database described in Example 19 (SEQ ID NOs. 1 1 84-1 191) allowed the selection 
of a PCR primer specific to S. pneumoniae, SEQ ID NO. 1181. This primer was 
used with the 5. pneumoniae-spzcific primer SEQ ID NO. 1179 to generate an 
amplification product of 241 bp (Annex XLII). The PCR primer SEQ ID NO. 1181 
is located 127 nucleotides downstream on the hexA sequence compared to the 
original 5. pneumoniae-specific PCR primer Spnl515 described in our assigned 
US patent no. 5,994,066 (SEQ ID NO. 157 in the said patent). These modifications 
were done to ensure the design of the 5. pneumoniae-sptcific internal probe 
according to the new hexA sequences of several streptococcal species from the 
database described in Example 19 (SEQ ID NOs. 1 184-1 191). 
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The analysis of pbpla sequences from S. pneumoniae strains with various levels of 
penicillin resistance from public databases and from the database described in 
Example 1 8 allowed the identification of amino acid substitutions Ile-459 to Met 
and Ser-462 to Ala that occur in isolates with high-level penicillin resistance 
(MICs > l|iig/ml), and amino acid substitutions Ser-575 to Thr, Gln-576 to Gly and 
Phe-577 to Tyr that are common to all penicillin-resistant isolates with MICs > 
0.25 jig/ml. As shown in Annex XXXI, PGR primer pair SEQ ID NOs. 1130 
and 1131 were designed to detect high-level penicillin resistance (MICs > l^ig/ml), 
whereas PCR primer pair SEQ ID NOs. 1129 and 1131 were designed to detect 
intermediate- and high-level penicillin resistance (MICs > 0.25}JLg/ml). 

The analysis of hexA sequences from the publicly avalaible hexA sequence and 
from the database described in Example 19 allowed the design of an internal probe 
specific to 5. pneumoniae (SEQ ID NO. 1180) (Annex XLII). The range of 
mismatches between the 5. pneumoniae-specific 241-bp amplicon was from 2 to 5, 
in the middle of the 19-bp probe. The analysis of pbpla sequences from public 
databases and from the database described in Example 1 8 allowed the design of 
five internal probes containing all possible mutations to detect the high-level 
penicillin resistance 383-bp amplicon (SEQ ID NOs. 1197, 1217-1220). 
Alternatively, two other internal probes (SEQ ID NOs. 2024-2025) can also be 
used to detect the high-level penicillin resistance 383-bp amplicon. Five internal 
probes containing all possible mutations to detect the 157-bp amplicon which 
includes intermediate- and high-level penicillin resistance were also designed 
(SEQ ID NOs. 1094, 1192-1193, 1214 and 1216). Design and synthesis of primers 
and probes, and detection of the probe hybridization were performed as described 
in Example 7. Annex XXXI illustrates one of the internal probe for detection of the 
high-level penicillin resistance 383-bp amplicon (SEQ ID NO. 1197) and one of 
the internal probe for detection of the intermediate- and high-level penicillin 
resistance 157-bp amplicon (SEQ ID NO. 1193). 
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PCR amplification. For all bacterial species, amplification was performed from 
purified genomic DNA using a PTC-200 thermocycler (MJ Research). 1 /il of 
genomic DNA at 0.1 ng//d, or 1 of a bacterial lysate, was transferred to a 19 ftl 
PCR mixture. Each PCR reaction contained 50 mM KC1, 10 mM Tris-HCl (H 9.0), 
0.1% Triton X-100, 2.5 mM MgCk, 0.1 /xM (each) of the 5. pneumoniae-specific 
primers SEQ ID NO. 1 179 and SEQ ID NO. 1 181, 0.2 /xM of primer SEQ ID NO. 

1129, 0.7 fiM of primer SEQ ID NO. 1131, and 0.6 of primer SEQ ID NO. 

1130, 0.05 mM bovine serum albumin (BSA), and 0.5 U Taq polymerase 
(Promega) coupled with TaqStart™ antibody. In order to generate Digoxigenin 
(DIG)-labeled amplicons for capture probe hybridization, 0.1X PCR DIG labeling 
four deoxynucleoside triphosphates mix (Boehringer Mannheim GmbH) was used 
for amplification. 

For determination of the sensitivitiy of the PCR assays, 10-fold dilutions of 
purified genomic DNA were used to determine the minimal number of genome 
copies which can be detected. 

Capture probe hybridization. The DIG-labeled amplicons were hybridized to the 
capture probes bound to 96-well plates. The plates were incubated with anti-DIG- 
alkaline phosphatase and the chemiluminescence was measured by using a 
luminometer (MLX, Dynex Technologies Inc.) after incubation with CSPD and 
recorded as Relative Light Unit (RLU). The RLU ratio of tested sample with and 
without captures probes was then calculated. A ratio > 2.0 was defined as a 
positive hybridization signal. All reactions were performed in duplicate. 

Results 



Amplifications with the multiplex PCR assay. The specificity of the assay was 
assessed by performing 40-cycle PCR amplifications with the panel of gram- 
positive (67 species from 12 genera) and gram-negative (33 species from 17 
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genera) bacterial species listed in Table 13. All bacterial species tested other than 
S. pneumoniae were negative except S. mitis and S. oralis. Ubiquity tests were 
performed using a collection of 98 S. pneumoniae strains including high-level 
penicillin resistance (n=53), intermediate resistance (n=12) and sensitive (n=33) 
strains. There was a perfect correlation between PCR and standard susceptibility 
testing for 33 penicillin-sensitive isolates. Among 12 S. pneumoniae isolates with 
intermediate penicillin resistance based on susceptibility testing, 11 had 
intermediate resistance based on PCR, but one S. pneumoniae isolate with 
penicillin MIC of 0.25 fig/ml showed a high-level penicillin resistance based on 
genotyping. Among 53 isolates with high-level penicillin resistance based on 
susceptibility testing, 51 had high-level penicillin resistance based on PCR but two 
isolates with penicillin MIC > 1 Jig/ml showed an intermediate penicillin resistance 
based on geno typing. In general, there was a good correlation between the 
genotype and classical culture method for bacterial identification and susceptibility 
testing. 

The sensitivity of the 5. pneumoniae-spccific assay with 40-cycle PCR protocols 
was determined by using purified genomic DNA from 9 isolates of S. pneumoniae. 
The detection limit was around 10 copies of genomic DNA for all of them. 

Post-PCR hybridization with internal probes. The specificity of the multiplex 
PCR assay coupled with capture-probe hybridization was tested with 98 strains of 
S. pneumoniae, 16 strains of S. mitis and 3 strains of S. oralis. The internal probe 
specific to 5. pneumoniae (SEQ ID NO- 1 1 80) detected all 98 5. pneunoniae 
strains but did not hybridize to the S. mitis and S. oralis amplicons. The five 
internal probes specific to the high-level resistance amplicon (SEQ ID NOs. 1197, 
1217-1 220) detected all amplification patterns corresponding to high-level 
resistance. The two S. pneumoniae strains with penicillin MIC > 1 Hg/ml that 
showed an intermediate penicillin resistance based on PCR amplification were also 
intermediate resistance based on probe hybridization. Similarly, among 12 strains 
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with intermediate-penicillin resistance based on susceptibility testing, 1 1 showed 
intermediate-penicillin resistance based on hybridization with the five internal 
probes specific to the intermediate and high-level resistance amplicon (SEQ ID 
NOs. 1094, 1192-1193, 1214 and 1216). The strain described above having a 
penicillin MIC of 0.25 [Ag/ml which was high-level penicillin resistance based on 
PCR amplification was also high-level resistance based on probe hybridization. In 
summary, the combination of the multiplex PCR and hybridization assays results 
in a highly specific test for the detection of penicillin-resistant Streptococcus 
pneumoniae. 

ASSAY II: 

Bacterial strains. The specificity of the multiplex PCR assay was verified by 
using the same strains as those used for the development of Assay I. The penicillin 
MICs (minimal inhibitory concentrations) were measured by the broth dilution 
method according to the recommended protocol of NCCLS. 

PCR primers and internal probes. The analysis of pbpla sequences from S. 
pneumoniae strains with various levels of penicillin resistance from public 
databases and from the database described in Example 18 allowed the design of 
two primers located in the constant region of pbpla. PCR primer pair (SEQ ID 
NOs. 2015 and 2016) was designed to amplify a 888-bp variable region of pbpla 
from all S. pneumoniae strains. A series of internal probes were designed for 
identification of the pbpla mutations associated with penicillin resistance in S. 
pneumoniae. For detection of high-level penicillin resistance (MICs > l^ig/ml), 
three internal probes were designed (SEQ ID NOs. 2017-2019). Alternatively, ten 
other internal probes were designed that can also be used for detection of high- 
level resistance within the 888-bp pbpla amplicon: (1) three internal probes for 
identification of the amino acid substitutions Thr-371 to Ser or Ala within the 
motif S370TMK (SEQ ID NOs. 2031-2033); (2) two internal probes for detection 
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of the amino acid substitutions Ue-459 to Met and Ser-462 to Ala near the motif 
S428RN (SEQ ID NOs. 1135 and 2026); (3) two internal probes for identification 
of the amino acid substitutions Asn-443 to Asp (SEQ ID NOs. 1134 and 2027); 
and (4) three internal probes for detection of all sequence variations within another 
region (SEQ ID NOs. 2028-2030). For detection of high-level and intermediate 
penicillin resistance (MICs > 0.25 |Lig/ml), four internal probes were designed 
(SEQ ID NOs. 2020-2023). Alternatively, six other internal probes were designed 
for detection of the four consecutive amino acid substitutions T574SQF to 
A574TGY near the motif K557TG (SEQ ID NOs. 2034-2039) that can also be 
used for detection of intermediate- and high-level resistance within the 888-bp 
pbpla amplicon. 

PCR amplification. For all bacterial species, amplification was performed from 
purified genomic DNA using a PTC-200 thermocycler (MJ Research). 1 fil of 
genomic DNA at 0.1 ng//xl, or 1 fil of a bacterial lysate, was transferred to a 19 fil 
PCR mixture. Each PCR reaction contained 50 mM KC1, 10 mM Tris-HCl (pH 
9.0), 0.1% Triton X-100, 2.5 mM MgCl 2 , 0.08 /iM (each) of the 5. pneumoniae- 
specific primers SEQ ID NO. 1179 and SEQ ID NO. 1181, 0.4 (iM of the pbpla- 
specific primer SEQ ID NO. 2015, 1.2 fiM of pbp la-specific primer SEQ ID NO. 
2016, 0.05 mM bovine serum albumin (BSA), and 0.5 U Taq polymerase 
(Promega) coupled with TaqStart™ antibody. In order to generate Digoxigenin 
(DIG)-labeled amplicons for capture probe hybridization, 0.1X PCR DIG labeling 
four deoxynucleoside triphosphates mix (Boehringer Mannheim GmbH) was used 
for amplification. 

For determination of the sensitivities of the PCR assays, 10-fold dilutions of 
purified genomic DNA were used to determine the minimal number of genome 
copies which can be detected. 
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Capture probe hybridization. The DIG-labeled amplicons were hybridized to the 
capture probes bound to 96- well plates as described for Assay I. 



Results 



Amplifications with the multiplex PCR assay. The specificity of the assay was 
assessed by performing 40-cycle PCR amplifications with the panel of gram- 
positive (67 species from 12 genera) and gram-negative (33 species from 17 
genera) bacterial species listed in Table 13. All bacterial species tested other than 
5, pneumoniae were negative except S. mitis and S. oralis. Ubiquity tests were 
performed using a collection of 98 S. pneumoniae strains including high-level 
penicillin resistance (n=53), intermediate resistance (n=12) and sensitive (n=33) 
strains. All the above S. pneumoniae strains produced the 888-bp amplicon 
corresponding to pbpla and the 241 -bp fragment corresponding to hexA. 

The sensitivity of the 5. pneumoniae-sptcific assay with 40-cycle PCR protocols 
was determined by using purified genomic DNA from 9 isolates of S. pneumoniae. 
The detection limit was around 10 copies of genomic DNA for all of them. 



Post-PCR hybridization with internal probes. The specificity of the multiplex 
PCR assay coupled with capture-probe hybridization was tested with 98 strains of 
S. pneumoniae, 16 strains of S. mitis and 3 strains of S. oralis. The internal probe 
specific to 5. pneumoniae (SEQ ID NO. 1180) detected all 98 S. pneunoniae 
strains but did not hybridize to the S. mitis and S. oralis amplicons. The three 
internal probes (SEQ ID NOs 2017-2019) specific to high-level resistance detected 
all the 43 strains with high-level penicillin resistance based on susceptibility 
testing. Among 12 isolates with intermediate-penicillin resistance based on 
susceptibility testing, 11 showed intermediate-penicillin resistance based on 
hybridization with 4 internal probes (SEQ ID NOs. 2020-2023) and one strain 
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having penicillin MIC of 0.25 fig/ml was misclassified as high-level penicillin 
resistance. In summary, the combination of the multiplex PCR and hybridization 
assays results in a highly specific test for the detection of penicillin-resistant 
Streptococcus pneumoniae. 

EXAMPLE 21: 

Sequencing of the vancomycin resistance vanA. vanCL vanC2 and vanC3 genes . 
The publicly available sequences of the vanH- vanA-vanX-vanY locus of transposon 
Tnl546 from E. faecalis, vanCl sequence from one strain of E. gallinarum, vanC2 
and vanCS sequences from a variety of E. casseliflavus and £. flavescens strains, 
respectively, allowed the design of PCR primers able to amplify the vanA, vanCl, 
vanC2 and vanC3 sequences of several Enterococcus species. Using primer pairs 
van6877 and van9106 (SEQ ID NOs. 1150 and 1155), vanCl-122 and vanCl-1315 
(SEQ ID NOs. 1 1 10 and 1109), and vanC2C3-l and vanC2C3-1064 (SEQ ID NOs. 
1108 and 1 107), it was possible to amplify and determine vanA sequences SEQ ID 
NOs. 1049-1057, vanCl sequences SEQ ID NOs. 1058-1059, vanC2 sequences 
SEQ ID NOs. 1060-1063 and vanC3 sequences SEQ ID NOs. 1064-1066, 
respectively. Four other PCR primers (SEQ ID NOs. 1151-1154) were also 
designed and used to complete the sequencing of vanA amplification products. 

EXAMPLE 22: 

Development of a PCR assay for the detection and identification of enterococci at 
genus and species levels and its associated resistance genes vanA and vanB . The 
comparison of vanA and vanB sequences revealed conserved regions allowing the 
design of PCR primers specific to both vanA and vanB sequences (Annex 
XXXVIII). The PCR primer pair vanAB459 and vanAB830R (SEQ ID NOs. 1112 
and 1111) was used in multiplex with the Enterococcus-sptcific primers 
Encg313dF and Encg599c (SEQ ID NOs. 1137 and 1136) described in Example 
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1 1 . Sequence alignment analysis of vanA and vanB sequences revealed regions 
suitable for the design of internal probes specific to vanA (SEQ ID NO. 1170) and 
vanB (SEQ ID NO. 1171). PCR amplification and agarose gel electropheresis of 
the amplified products were performed as described in Example 1 1 . The optimal 
cycling conditions for maximum sensitivity and specificity were found to be 3 min. 
at 94 °C, followed by forty cycles of two steps consisting of 1 second at 95 °C and 
30 seconds at 62°C, plus a terminal extension at 72 °C for 2 minutes. The 
specificity of the multiplex assay with 40-cycle PCR was verified by using 0.1 
nanogram of purified genomic DNA from a panel of bacteria listed in Table 10. 
The sensitivity of the multiplex assay with 40-cycle PCR was verified with three 
strains of E. casseliflavus, eight strains of E. gallinarum, two strains of E. 
flavescens, two vancomycin-resistant strains of E. faecalis and one vancomycin- 
sensitive strain of E. faecalis, three vancomycin-resistant strains of E. faecium, one 
vancomycin-sensitive strain of E. faecium and one strain of each of the other 
enterococcal species listed in Table 10. The detection limit was 1 to 10 copies of 
genomic DNA, depending on the enterococcal species tested. The vanA- and vanB- 
specific internal probes (SEQ ID NOs. 1 170 and 1 171), as well as the E. faecalis- 
and E. faecium-sptcific internal probes (SEQ ID NOs. 1174 and 602) and the 
internal probe specific to the group including E. casseliflavus, E. gallinarum and E. 
flavescens (SEQ ID NO. 1122) described in Example 11, were able to recognize 
vancomycin-resistant enterococcal species with high sensitivity, specificity and 
ubiquity showing a perfect correlation between the genotypic and phenotypic 
analysis. 

The format of the assay is not limited to the one described above. A person skilled 
in the art could adapt the assay for different formats such as PCR with real-time 
detection using molecular beacon probes^ Molecular beacon probes designed to be 
used in this assay include, but are not limited to, SEQ ID NO. 1236 for the 
detection of E. faecalis, SEQ ID NO. 1235 for the detection of E. faecium, SEQ ID 
NO. 1240 for the detection of vanA, and SEQ ID NO. 1241 for the detection of 
vanB. 
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EXAMPLE 23: 

Development of a multiplex PCR assay for detection and identification of 
vancomvcin-resistant Enterococcus faecalis, Enterococcus faecium and the group 
including Enterococcus pallinarum* Enterococcus casseliflavus. and Enterococcus 
flavescens . The analysis of vanA and vanB sequences revealed conserved regions 
allowing design of a PCR primer pair (SEQ ID NOs. 1089 and 1090) specific to 
vanA sequences (Annex XXVIII) and a PCR primer pair (SEQ ID NOs. 1095 and 
1096) specific to vanB sequences (Annex XXIX). The vanA-specific PCR primer 
pair (SEQ ID NOs. 1089 and 1090) was used in multiplex with the vanS-specific 
PCR primer pair described in our assigned US patent 5,994,066 (SEQ ID NOs. 
1095 and 1096 in the present patent and SEQ ID NOs, 231 and 232 in the said 
patent). The comparison of vanCl, vanC2 and vanC3 sequences revealed 
conserved regions allowing design of PCR primers (SEQ ID NOs. 1101 and 1102) 
able to generate a 158-bp amplicon specific to the group including £ gallinarum, 
E. casseliflavus and E. flavescens (Annex XXX). The vanC-specific PCR primer 
pair (SEQ ID NOs. 1101 and 1102) was used in multiplex with the E. faecalis- 
specific PCR primer pair described in our assigned US patent 5,994,066 (SEQ ID 
NOs. 40 and 41 in the said patent) and with the E. faecium-spzcific PCR primer 
pair described in our patent publication WO98/20157 (SEQ ID NOs. 1 and 2 in the 
said publication). For both multiplexes, the optimal cycling conditions for 
maximum sensitivity and specificity were found to be 3 min. at 94 °C, followed by 
forty cycles of two steps consisting of 1 second at 95 °C and 30 seconds at 58 °C, 
plus a terminal extension at 72 °C for 2 minutes. Detection of the PCR products 
was made by electrophoresis in agarose gels (2 %) containing 0.25 fig/ml of 
ethidium bromide. The vanA-specific PCR primer pair (SEQ ID NOs. 1089 and 
1090), the van5-specific primer pair (SEQ ID NOs. 1095 and 1096) and the vanC- 
specific primer pair (SEQ ID NOs. 1 101 and 1 102) were tested for their specificity 
by using 0. 1 nanogram of purified genomic DNA from a panel of 5 vancomycin- 
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sensitive Enterococcus species, 3 vancomycin-resistant Enterococcus species, 13 
other gram-positive bacteria and one gram-negative bacterium- Specificity tests 
were performed with the E. /aeciwm-specific PCR primer pair described in our 
patent publication WO98/20157 (SEQ ID NOs. 1 and 2 in the said publication) and 
with the E. faecalis-specific PCR primer pair described in our assigned US patent 
5,994,066 (SEQ ID NOs. 40 and 41 in the said patent) on a panel of 37 gram- 
positive bacterial species. All Enterococcus strains were amplified with high 
specificity showing a perfect correlation between the genotypic and phenotypic 
analysis. The sensitivity of the assays was determined for several strains of E. 
gallinarum, E. casseliflavus, E. flavescens and vancomycin-resistant £. faecalis 
and E. faecium. Using each of the E. faecalis- and E. faecium-spedfic PCR primer 
pairs as well as vanA- y vanB- and vanC-specific PCR primers used alone or in 
multiplex as described above, the sensitivity ranged from 1 to 10 copies of 
genomic DNA. 

The format of the assay is not limited to the one described above. A person skilled 
in the art could adapt the assay for different formats such as PCR with real-time 
detection using molecular beacon probes. Molecular beacon probes designed to be 
used in this assay include, but are not limited to, SEQ ID NO. 1238 for the 
detection of E. faecalis, SEQ ID NO. 1237 for the detection of E. faecium, SEQ ID 
NO. 1239 for the detection of vonA, and SEQ ID NO. 1241 for the detection of 
vanB. 

Alternatively, another PCR assay was developed for the detection of vancomycin- 
resistant E. faecium and vancomycin-resistant E. faecalis. This assay included two 
multiplex: (1) the first multiplex contained the vanA-specific primer pair (SEQ ID 
NOs. 1090-1091) and the wm5-specific PCR primer pair described in our assigned 
US patent 5,994,066 (SEQ ID NOs. 1095 and 1096 in the present patent and SEQ 
ID NOs. 231 and 232 in the said patent), and (2) the second multiplex contained 
the E. faecalis-specific PCR primer pair described in our assigned US patent 
5,994,066 (SEQ ID NOs. 40 and 41 in the said patent) and the E. faecium-specific 
PCR primer pair described in our patent publication WO98/20157 (SEQ ID NOs. 1 
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and 2 in the said publication). For both multiplexes, the optimal cycling conditions 
for maximum sensitivity and specificity were found to be 3 min. at 94 °C, followed 
by forty cycles of two steps consisting of 1 second at 95 9 C and 30 seconds at 58 
°C, plus a terminal extension at 72 °C for 2 minutes. Detection of the PCR 
products was made by electrophoresis in agarose gels (2 %) containing 0.25 /xg/ml 
of ethidium bromide. The two multiplexes were tested for their specificity by using 
0. 1 nanogram of purified genomic DNA from a panel of two vancomycin-sensitive 
E. faecalis strains, two vancomycin-resistant E. faecalis strains, two vancomycin- 
sensitive E. faecium strains, two vancomycin-resistant E. faecium strains, 16 other 
enterococcal species and 31 other gram-positive bacterial species. All the E. 
faecium and E. faecalis strains were amplified with high specificty showing a 
perfect correlation between the genotypic analysis and the susceptibility to 
glycopeptide antibiotics (vancomycin and teicoplanin). The sensitivity of the assay 
was determined for two vancomycin-resistant E. faecalis strains and two 
vancomycin-resistant E. faecium strains. The detection limit was 5 copies of 
genomic DNA for all the strains. 

This multiplex PCR assay was coupled with capture-probe hybridization. Four 
internal probes were designed: one specific to the vanA amplicon (SEQ ID NO. 
2292), one specific to the vanB amplicon (SEQ ID NO. 2294), one specific to the 
£1 faecalis amplicon (SEQ ID NO. 2291) and one specific to the E. faecium 
amplicon (SEQ ID NO. 2287). Each of the internal probes detected their specific 
amplicons with high specificity and sensitivity. 

EXAMPLE 24: 

Universal amplification involving the EF-G (fusA) subdivision of tuf sequences . As 
shown in Figure 3, primers SEQ ID NOs. 1228 and 1229 were designed to amplify 
the region between the end of fits A and the beginning of tuf genes in the str operon. 
Genomic DNAs from a panel of 35 strains were tested for PCR amplification with 
those primers. In the initial experiment, the following strains showed a positive 
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result: Abiotrophia adiacens ATCC 49175, Abiotrophia defective, ATCC 49176, 
Bacillus subtilis ATCC 27370, Closridium difficile ATCC 9689, Enterococcus 
avium ATCC 14025, Enterococcus casseliflavus ATCC 25788, Enterococcus 
cecorum ATCC 43198, Enterococcus faecalis ATCC 29212, Enterococcus 
faecium ATCC 19434, Enterococcus flavescens ATCC 49996, Enterococcus 
gallinarum ATCC 49573, Enterococcus solitarius ATCC 49428, Escherichia coli 
ATCC 11775, Haemophilus influenzae ATCC 9006, Lactobacillus acidophilus 
ATCC 4356, Peptococcus niger ATCC 27731, Proteus mirabilis ATCC 25933, 
Staphylococcus aureus ATCC 43300, Staphylococcus auricularis ATCC 33753, 
Staphylococcus capitis ATCC 27840, Staphylococcus epidemidis ATCC 14990, 
Staphylococcus haemolyticus ATCC 29970, Staphylococcus hominis ATCC 
27844, Staphylococcus lugdunensis ATCC 43809, Staphylococcus saprophytics 
ATCC 15305, Staphylococcus simulans ATCC 27848, and Staphylococcus 
warneri ATCC 27836. This primer pair could amplify additional bacterial species; 
however, there was no amplification for some species, suggesting that the PCR 
cycling conditions could be optimized or the primers modified. For example, SEQ 
ED NO. 1227 was designed to amplify a broader range of species. 
In addition to other possible primer combinations to amplify the region covering 
fusA and tuf, Figure 3 illustrates the positions of amplification primers SEQ ID 
NOs. 1221-1227 which could be used for universal amplification of fusA segments. 
All of the above mentioned primers (SEQ ID NOs. 1221-1229) could be useful for 

* 

the universal and/or the specific detection of bacteria. 

Moreover, different combinations of primers SEQ ID NOs. 1221-1229, sometimes 
in combination with tuf sequencing primer SEQ ID NO. 697, were used to 
sequence portions of the str operon, including the intergenic region. In this manner, 
the following sequences were generated: SEQ ID NOs. 1518-1526, 1578-1580, 
1786-1821, 1822-1834, 1838-1843, 2184, 2187, 2188, 2214-2249, and 2255-2269. 



EXAMPLE 25: 
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DNA fragment isolation from Staphylococcus saprophytics by arbitrarily primed 
PCR. DNA sequences of unknown coding potential for the species-specific 
detection and identification of Staphylococcus saprophytics were obtained by the 
method of arbitrarily primed PCR (AP-PCR). 

AP-PCR is a method which can be used to generate specific DNA probes for 
microorganisms (Fani et aL, 1993, Molecular Ecology 2:243-250). A description 
of the AP-PCR protocol used to isolate a species-specific genomic DNA fragment 
from Staphylococcus saprophyticus follows. Twenty different oligonucleotide 
primers of 10 nucleotides in length (all included in the AP-PCR kit OPAD (Operon 
Technologies, Inc., Alameda, CA)) were tested systematically with DNAs from 5 
bacterial strains of Staphylococcus saprophyticus as well as with bacterial strains 
of 27 other staphylococcal (non-S. saprophyticus) species. For all bacterial species, 
amplification was performed directly from one fiL (0.1 ng/piL) of purified genomic 
DNA. The 25 fiL PCR reaction mixture contained 50 mM KC1, 10 mM Tris-HCl 
(pH 9.0), 0.1% Triton X-100, 2.5 mM MgCl 2 , 1.2 fiM of only one of the 20 
different AP-PCR primers OPAD, 200 (iM of each of the four dNTPs, 0.5 U of 
Taq DNA polymerase (Promega Corp., Madison, Wis.) coupled with TaqStart™ 
antibody (Clontech Laboratories Inc., Palo Alto, CA). PCR reactions were 
subjected to cycling using a MJ Research PTC-200 thermal cycler as follows: 3 
min at 96 °C followed by 42 cycles of 1 min at 94 °C for the denaturation step, 1 
min at 3 1 °C for the annealing step and 2 min at 72 °C for the extension step. A 
final extension step of 7 min at 72 °C followed the 42 cycles to ensure complete 
extension of PCR products. Subsequently, twenty microliters of the PCR-amplified 
mixture were resolved by electrophoresis on a L5 % agarose gel containing 0.25 
/ig/ml of ethidium bromide. The size of the amplification products was estimated 
by comparison with a 50-bp molecular weight ladder. 

Amplification patterns specific for Staphylococcus saprophyticus were observed 
with the AP-PCR primer OPAD- 16 (sequence: S-AACGGGCGTC-S*). 
Amplification with this primer consistently showed a band corresponding to a 
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DNA fragment of approximately 380 bp for all Staphylococcus saprophytics 
strains tested but not for any of the other staphylococcal species tested. 
The band corresponding to the 380 bp amplicon, specific and ubiquitous for S. 
saprophytics based on AP-PCR, was excised from the agarose gel and purified 
using the QIAquick™ gel extraction kit (QIAGEN Inc.). The gel-purified DNA 
fragment was cloned into the T/A cloning site of the pCR 2.1 plasmid vector 
(Invitrogen Inc.) using T4 DNA ligase (New England BioLabs). Recombinant 
plasmids were transformed into E. coli DH5a competent cells using standard 
procedures. All reactions were performed according to the manufacturer's 
instructions. Plasmid DNA isolation was done by the method of Birnboim and 
Doly (Nucleic Acid Res., 1979, 7:1513-1523) for small-scale preparations. All 
plasmid DNA preparations were digested with the EcoRI restriction endonuclease 
to ensure the presence of the approximately 380 bp AP-PCR insert into the 
plasmid. Subsequently, a large-scale and highly purified plasmid DNA preparation 

* * 1 4 * 

t 

was performed from two selected clones shown to cany the AP-PCR insert by 
using the QIAGEN plasmid purification kit (midi format). These large-scale 
plasmid preparations were used for automated DNA sequencing. 
The 380 bp nucleotide sequence was determined for three strains of 5. 
saprophytics (SEQ ID NOs. 74, 1093, and 1198). Both strands of the AP-PCR 
insert from the two selected clones were sequenced by the dideoxynucleotide chain 
termination sequencing method with SP6 and T7 sequencing primers by using the 
Applied Biosystems automated DNA sequencer (model 373A) with their PRISM™ 
Sequenase R ™ Terminator Double-stranded DNA Sequencing Kit (Applied 
Biosystems, Foster City, CA). 

Optimal species-specific amplification primers (SEQ ID NOs. 1208 and 1209) 
have been selected from the sequenced AP-PCR Staphylococcus saprophytics 
DNA fragments with the help of the primer analysis software Oligo 5.0 
(National Biosciences Inc.). The selected primers were tested in PCR assays to 
verify their specificity and ubiquity. Data obtained with DNA preparations from 
reference ATCC strains of 49 gram-positive and 31 gram-negative bacterial 
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species, including 28 different staphylococcal species, indicate that the selected 
primer pairs are specific for Staphylococcus saprophyticus since no amplification 
signal has been observed with DNAs from the other staphylococcal or bacterial 
species tested. This assay was able to amplify efficiently DNA from all 60 strains 
of S. saprophyticus from various origins tested. The sensitivity level achieved for 
three S. saprophyticus reference ATCC strains was around 6 genome copies. 

EXAMPLE 26: 

Sequencing of prokarvotic tuf gene fragments. The comparison of publicly 
available tuf sequences from a variety of bacterial species revealed conserved 
regions, allowing the design of PCR primers able to amplify tuf sequences from a 
wide range of bacterial species. Using primer pair SEQ ID NOs. 664 and 697, it 
was possible to amplify and determine tuf sequences SEQ ID NOs.: 1-73, 75-241, 
607-618, 621, 662, 675, 717-736, 868-888, 932, 967-989, 992, 1002, 1572-1575, 
1662-1663, 1715-1733, 1835-1837, 1877-1878, 1880-1881, 2183, 2185, 2200, 
2201, and 2270-2272. 

EXAMPLE 27: 

Sequencing of procarvotic recA gene fragments. The comparison of publicly 
available recA sequences from a variety of bacterial species revealed conserved 
regions, allowing the design of PCR primers able to amplify recA sequences from 
a wide range of bacterial species. Using primer pairs SEQ ID NOs.. 921-922 and 
1605-1606, it was possible to amplify and determine recA sequences SEQ ID 
NOs.: 990-991, 1003, 1288-1289, 1714, 1756-1763, 1866-1873 and 2202-2212. 

EXAMPLE 28: 
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Specific detection and identification of Escherichia coli/Shigella sp. using tuf 
sequences. The analysis of tuf sequences from a variety of bacterial species 
allowed the selection of PCR primers (SEQ ID NOs. 1661 and 1665) and of an 
internal probe (SEQ ID NO. 2168) specific to Escherichia coli/Shigella sp. The 
strategy used to design the PCR primers was based on the analysis of a multiple 
sequence alignment of various tuf sequences. The multiple sequence alignment 
included the tuf sequences of Escherichia coli/Shigella sp. as well as tuf sequences 
from other species and bacterial genera, especially representatives of closely 
related species. A careful analysis of this alignment allowed the selection of 
oligonucleotide sequences which are conserved within the target species but which 
discriminate sequences from other species, especially from the closely related 
species, thereby permitting the species-specific and ubiquitous detection and 
identification of the target bacterial species. 

The chosen primer pair, oligos SEQ ID NOs. 1661 and, 1665, gives an 
amplification product of 219 bp. Standard PCR was carried out using 0.4 jzM of 
each primer, 2.5 raM MgCl 2 , BSA 0.05 mM, 50 mM KC1, 10 mM Tris-HCl (pH 
9.0), 0.1 % Triton X-100, dNTPs 0.2 mM (Pharmacia), 0,5 U Taq DNA 
polymerase (Promega) coupled with TaqStart™ antibody (Clontech Laboratories 
Inc.), 1 fil of genomic DNA sample in a final volume of 20 fil using a PTC-200 
thermocycler (MJ Research). The optimal cycling conditions for maximum 
sensitivity and specificity were 3 minutes at 95 °C for initial denaturation, then 
forty cycles of two steps consisting of 1 second at 95 °C and 30 seconds at 60 °C, 
followed by terminal extension at 72 °C for 2 minutes. Detection of the PCR 
products was made by electrophoresis in agarose gels (2 %) containing 0.25 jig/ml 
of ethidium bromide. Visualization of the PCR products was made under UV at 
254 nm 

Specificity of the assay was tested by adding to the PCR reactions 0.1 ng of 
genomic DNA from each of the following bacterial species: Escherichia coli (7 
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strains), Shigella sonneU Shigella flexneri, Shigella dysenteriae, Salmonella 
typhimyurium, Salmonella typhi, Salmonella enteritidis, Tatumella ptyseos, 
Klebsiella pneumoniae (2 strains), Enterobacter aerogenes, Citrobacter farmeri, 
Campylobacter jejuni, Serratia marcescens. Amplification was observed only for 
the Escherichia coli and Shigella sp. strains listed and Escherichia fergusoniL The 
sensitivity of the assay with 40-cycle PCR was verified with one strain of E. coli 
and three strains of Shigella sp. The detection limit for E. coli and Shigella sp. was 
1 to 10 copies of genomic DNA, depending on the strains tested. 

EXAMPLE 29: 

Specific detection and identification of Klebsiella pneumoniae using atpD 
sequences. The analysis of atpD sequences from a variety of bacterial species 
allowed the selection of PCR primers specific to K. pneumoniae. The primer 
design strategy is similar to the strategy described in Example 28 except that atpD 
sequences were used in the alignment. 

Two K. pneumoniae-specific primers were selected, (SEQ ID NOs. 1331 and 
1332) which give an amplification product of 115 bp. Standard PCR was carried 
out on PTC-200 thermocyclers (MJ Research) using 0.4 fiM of each primer as 
described in Example 28. The optimal cycling conditions for maximum sensitivity 
and specificity were as follow: three minutes at 95 °C for initial denaturation, then 
forty cycles of two steps consisting of 1 second at 95 °C and 30 seconds at 55°C, 
followed by terminal extension at 72 °C for 2 minutes. 

Specificity of the assay was tested by adding to the PCR reactions 0.1 ng of 
genomic DNA from each of the following bacterial species: Klebsiella pneumoniae 
(2 strains), Klebsiella ornitholytica, Klebsiella oxytoca (2 strains), Klebsiella 
planticola, Klebsiella terrigena, Citrobacter freundii, Escherichia coli, Salmonella 
cholerasuis typhi, Serratia marcescens, Enterobacter aerogenes, Proteus vulgaris, 
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Kluyvera ascorbata, Kluyvera georgiana, Kluyvera cryocrescens and Yersinia 
enterolitica. Amplification was detected for the two K. pneumoniae strains, K. 
planticola, K terrigena and the three Kluyvera species tested. Analysis of the 
multiple alignment sequence of the atpD gene allowed the design of an internal 
probe SEQ ID NO. 2167 which can discrimate Klebsiella pneumoniae from other 
Klebsiella sp. and Kluyvera sp. The sensitivity of the assay with 40-cycle PCR was 
verified with one strain of K pneumoniae. The detection limit for K. pneumoniae 
was around 10 copies of genomic DNA. 

EXAMPLE 30: 

Specific detection and identification of Acinetobacter baumannii using atpD 
sequences. The analysis of atpD sequences from a variety of bacterial species 
allowed the selection of PCR primers specific to Acinetobacter baumannii. The 
primer design strategy is similar to the strategy described in Example 28. 

■ * * 

Two A. baumannii-sptcific primers were selected, SEQ ID NOs. 1690 and 1691, 
which give an amplification product of 233 bp. Standard PCR was carried out on 
PTC-200 thermocyclers (MJ Research) using 0.4 [iM of each primer as described 
in Example 28. The optimal cycling conditions for maximum sensitivity and 
specificity were as follow: three minutes at 95 °C for initial denaturation, then 

* 

forty cycles of two steps consisting of 1 second at 95 °C and 30 seconds at 60°C, 
followed by terminal extension at 72 °C for 2 minutes. 

Specificity of the assay was tested by adding to the PCR reactions 0.1 ng of 
genomic DNA from each of the following bacterial species: Acinetobacter 
baumannii (3 strains), Acinetobacter anitratus, Acinetobacter Iwoffi, Serratia 
marcescens, Enterobacter cloacae, Enterococcus faecalis, Pseudomonas 
aeruginosa, Psychrobacter phenylpyruvicus, Neisseria gonorrheoae, Haemophilus 
haemoliticus, Yersinia enterolitica, Proteus vulgaris, Eikenella corrodens, 
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Escherichia coli. Amplification was detected only for A. baumannii, A anitratus 
and A- Iwoffi. The sensitivity of the assay with 40-cycle PCR was verified with two 
strains of A. baumannii. The detection limit for the two A. baumannii strains tested 
was 5 copies of genomic DNA. Analysis of the multiple alignment sequence of the 
atpD gene allowed the design of a A. fcaumanmi-specific internal probe (SEQ ID 
NO. 2169). 

EXAMPLE 31: 

Specific detection and identification of Neisseria gonorrhoeae using tuf sequences. 
The analysis of tuf sequences from a variety of bacterial species allowed the 
selection of PCR primers specific to Neisseria gonorrhoeae. The primer design 
strategy is similar to the strategy described in Example 28. 

Two N. gonorrhoeae-specific primers were selected, SEQ ID NOs. 551 and 552, 
which give an amplification product of 139 bp. PCR amplification was carried out 
on PTC-200 thermocyclers (MJ Research) using 0.4 jliM of each primer as 
described in Example 28. The optimal cycling conditions for maximum sensitivity 
and specificity were as follow: three minutes at 95 °C for initial denaturation, then 
forty cycles of two steps consisting of 1 second at 95 °C and 30 seconds at 65 °C, 
followed by terminal extension at 72 °C for 2 minutes. 

Specificity of the assay was tested by adding into the PCR reactions, 0.1 ng of 
genomic DNA from each of the following bacterial species: Neisseria gonorrhoeae 
(19 strains), Neisseria meningitidis (2 strains), Neisseria lactamica, Neisseria 
flavescens, Neisseria animalis, Neisseria canis, Neisseria cuniculi, Neisseria 
elongata, Neisseria mucosa, Neisseria polysaccharea, Neisseria sicca, Neisseria 
subflava, Neisseria weaveri. Amplification was detected only for N. gonorrhoeae, 
N. sicca and N. polysaccharea. The sensitivity of the assay with 40-cycle PCR was 
verified with two strains of N. gonorrhoeae. The detection limit for the N. 
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gonorrhoeae strains tested was 5 copies of genomic DNA. Analysis of the multiple 
alignment sequence of the tuf gene allowed the design of an internal probe, SEQ 
ID NO. 2166, which can discriminate N. gonorrhoeae from N. sicca and N. 
polysaccharea. 

EXAMPLE 32: 

Sequencing of bacterial syrA and parC gene fragments . Sequencing of bacterial 
gyrA and parC fragments. One of the major mechanism of resistance to quinolone 
in various bacterial species is mediated by target changes (DNA gyrase and/or 
topoisomerase IV). These enzymes control DNA topology and are vital for 
chromosome function and replication. Each of these enzymes is a tetramer 
composed of two subunits: GyrA and GyrB forming A 2 B 2 complex in DNA 
gyrase; and ParC and ParE forming and C2E2 complex in DNA topoisomerase IV. 

It has been shown that they aire hotspots, called the quinolone-resitance-, 

.s . . • 

determining region (QRDR) for mutations within gyrA that encodes for the GyrA 
subunit of DNA gyrase and within parC that encodes the parC subunit of 
topoisomerase IV. 

In order to generate a database for gyrA and parC sequences that can be used for 
design of primers and/or probes for the specific detection of quinolone resistance 
in various bacterial species, gyrA and parC DNA fragments selected from public 
database (GenBanK and EMBL) from a variety of bacterial species were used to 
design oligonucleotide primers. 

Using primer pair SEQ ID NOs. 1297 and 1298, it was possible to amplify and 
determine gyrA sequences from Klebsiella oxytoca (SEQ ID NO. 1764), Klebsiella 

m 

pneumoniae subsp. ozaneae (SEQ ID NO. 1765), Klebsiella planticola (SEQ ID 
NO. 1766), Klebsiella pneumoniae (SEQ ID NO. 1767), Klebsiella pneumoniae 
subsp. pneumoniae (two strains) (SEQ ID NOs. 1768-1769), Klebsiella 
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pneumoniae subsp. rhino scleromatis (SEQ ID NO. 1770), Klebsiella terrigena 
(SEQ ID NO. 1771), Kluyvera ascorbata (SEQ ID NO. 2013), Kluyvera georgiana 
(SEQ ID NO. 2014) and Escherichia coli (4 strains) (SEQ ID NOs. 2277-2280). 
Using primer pair SEQ ID NOs. 1291 and 1292, it was possible to amplify and 
determine gyrA sequences from Legionella pneumophila subsp. pneumophila (SEQ 
ID NO. 1772), Proteus mirabilis (SEQ ID NO. 1773), Providencia rettgeri (SEQ 
ID NO. 1774), Proteus vulgaris (SEQ ID NO. 1775) and Yersinia enterolitica 
(SEQ ID NO. 1776). Using primer pair SEQ ID NOs. 1340 and 1341, it was 
possible to amplify and determine gyrA sequence from Staphylococcus aureus 
(SEQ ID NO. 1255). 

Using primers SEQ ID NOs. 1318 and 1319, it was possible to amplify and 
determine parC sequences from K. oxytoca (two strains) (SEQ ID NOs. 1777- 
1778), Klebsiella pneumoniae subsp. ozaenae (SEQ ID NO. 1779), Klebsiella 
planticola (SEQ ID NO. 1780), Klebsiella pneumoniae (SEQ ID NO. 1781), 
Klebsiella pneumoniae subsp. pneumoniae (two strains) (SEQ ID NOs. 1782- 
1783), Klebsiella pneumoniae subsp. rhinoscleromatis (SEQ ID NO. 1784) and 
Klebsiella terrigena (SEQ ID NO. 1785). 

EXAMPLE 33: 

Development of a PCR assay for the specific detection and identification of 
Staphylococcus aureus and its quinolone resistance genes gyrA and parC. The 
analysis of gyrA and parC sequences from a variety of bacterial species revealed 
conserved regions allowing the design of PCR primers specific to the quinolone- 
resistance-determining region (QRDR) of gyrA and parC from Staphylococcus 
aureus. PCR primer pair SEQ ID NOs. 1.340 and 1341 was designed to amplify the 
gyrA sequence of S. aureus, whereas PCR primer pair SEQ ID NOs. 1342 and 
1343 was designed to amplify S. aureus parC. The comparison of gyrA and parC 
sequences from 5. aureus strains with various levels of quinolone resistance 
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allowed the identification of amino acid substitutions Ser-84 to Leu, Glu-88 to Gly 
or Lys in the GyrA subunit of DNA gyrase encoded by gyrA and amino acid 
changes Ser-80 to Phe or Tyr and Ala- 116 to Glu in the ParC subunit of 
topoisomerase IV encoded by parC. These amino acid substitutions in GyrA and 
ParC subunits occur in isolates with intermediate- or high-level quinolone 
resistance. Internal probes for the specific detection of wild-type S. aureus gyrA 
(SEQ ID NO. 1940) and wild-type S. aureus parC (SEQ ID NO. 1941) as well as 
internal probes for the specific detection of each of the gyrA (SEQ ID NOs. 1333- 
1335) and parC mutations identified in quinolone-resistant S. aureus (SEQ ID 
NOs. 1336-1339) were designed. 

The gyrA- and parC-specific primer pairs (SEQ ID NOs. 1340-1341 and SEQ ID 
NOs. 1342-1343) were used in multiplex. PCR amplification was canied out on 
PTC-200 thermocyclers (Ml Research) using 03, 0.3, 0.6 and 0.6 fiM of each 
primers, respectively, as described in Example 28. The optimal cycling conditions 
for maximum sensitivity and specificity were 3 minutes at 95 °C for initial 
denaturation, then forty cycles of two steps consisting of 1 second at 95 °C and 30 
seconds at 62 °C, followed by terminal extension at 72 °C for 2 minutes. Detection 
of the PCR products was made by electrophoresis in agarose gels (2 %) containing 
0.25 jxg/ml of ethidium bromide. The specificity of the multiplex assay with 40- 
cycle PCR was verified by using 0.1 ng of purified genomic DNA from a panel of 
gram-positive bacteria. The list included the following: Abiotrophia adiacens, 
Abiotrophia defectiva, Bacillus cereus, Bacillus mycoides, Enterococcus faecalis 
(2 strains), Enterococcus flavescens, Gemella morbillorum> Lactococcus lactis> 
Listeria innocua, Listeria monocytogenes, Staphylococcus aureus (5 strains), 
Staphylococcus auricalis, Staphylococcus capitis subsp. urealyticus, 
Staphylococcus carnosus, Staphylococcus chromogenes, Staphylococcus 
epidermidis (3 strains), Staphylococcus gallinarum, Staphylococcus haemolyticus 
(2 strains), Staphylococcus hominis, Staphylococcus hominis subsp hominis, 
Staphylococcuslentus, Staphylococcus lugdunensis, Staphylococcus 
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saccharqlyticus, Staphylococcus saprophyticus (3 strains), Staphylococcus 
simulans, Staphylococcus warned, Staphylococcus xylosus, Streptococcus 
agalactiae, Streptococcus pneumoniae. Strong amplification of both gyrA and 
parC genes was only detected for the 5. aureus strains tested. The sensitivity of the 
multiplex assay with 40-cycle PCR was verified with one quinolone-sensitive and 
four quinolone-resistant strains of 5. aureus. The detection limit was 2 to 10 copies 
of genomic DNA, depending on the strains tested. 

Detection of the hybridization with the internal probes was performed as described 
in Example 7. The internal probes specific to wild-type gyrA and parC of S. aureus 
and to the gyrA and parC variants of S. aureus were able to recognize two 
quinolone-resistant and one quinolone-sensitive S. aureus strains showing a perfect 
correlation with the susceptibility to quinolones. 

The complete assay for the specific detection of S. aureus and its susceptibility to 
quinolone contains the Staphylococcus-specific primers (SEQ ID NOs. 553 and 
575) described in Example 7 and the multiplex containing the 5. aureus gyrA- and 
/wrC-specific primer pairs (SEQ ID NOs. 1340-1341 and SEQ ID NOs. 1342- 
1343). Amplification is coupled with post-PCR hybridization with the internal 
probe specific to S. aureus (SEQ ID NO. 587) described in Example 7 and the 
internal probes specific to wild-type 5. aureus gyrA and parC (SEQ ID NOs. 1940- 
1941) and to the 5. aureus gyrA and parC variants (SEQ ID NOs. 1333-1338). 

An assay was also developed for the detection of quinolone-resistant 5. aureus 
using the SmartCycler (Cepheid). Real-time detection is based on the use of S. 
aureus parC-specific primers (SEQ ID NOs. 1342 and 1343) and the 
Staphylococcus-specific primers (SEQ ID NOs. 553 and 575) described in 
Example 7. Internal probes were designed for molecular beacon detection of the 
wild-type 5. aureus parC (SEQ ID NO. 1939), for detection of the Ser-80 to Tyr or 
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Phe amino acid substitutions in the ParC subunit encoded by S. aureus parC (SEQ 
ID NOs. 1938 and 1955) and for detection of S. aureus (SEQ ID NO. 2282) . 

EXAMPLE 34: 

Development of a PGR assay for the detection and identification of Klebsiella 
pneumoniae and its quinolone resistance genes gyrA and parC. The analysis of 
gyrA and parC sequences from a variety of bacterial species from the public 
databases and from the database described in Example 32 revealed conserved 
regions allowing the design of PCR primers specific to the quinolone-resistance- 
determining region (QRDR) of gyrA and parC from K. pneumoniae. PCR primer 
pair SEQ ID NOs. 1936 and 1937, or pair SEQ ID NOs. 1937 and 1942, were 
designed to amplify the gyrA sequence of K. pneumoniae, whereas PCR primer 
pair SEQ ID NOs. 1934 and 1935 was designed to amplify K. pneumoniae parC 
sequence. An alternative pair, SEQ ID NOs. 1935 and 1936, can also amplify K. 

f 

pneumoniae parC. The comparison of gyrA and parC sequences from K. 
pneumoniae strains with various levels of quinolone resistance allowed the 
identification of amino acid substitutions Ser-83 to Tyr or Phe and Asp-87 to Gly 
or Ala and Asp-87 to Asn in the GyrA subunit of DNA gyrase encoded by gyrA 
and amino acid changes Ser-80 to He or Arg and Glu-84 to Gly or Lys in the ParC 
subunit of topoisomerase IV encoded by parC. These amino acid substitutions in 
the GyrA and ParC subunits occur in isolates with intermediate- or high-level 
quinolone resistance. Internal probes for the specific detection of wild-type K. 
pneumoniae gyrA (SEQ ID NO. 1943) and wild-type K. pneumoniae parC (SEQ 
ID NO. 1944) as well as internal probes for the specific detection of each of the 
gyrA (SEQ ID NOs. 1945-1949) and parC mutations identified in quinolone- 
resistant K. pneumoniae (SEQ ID NOs. 1950-1953) were designed. 

Two multiplex using the K. pneumoniae gyrA- and parC-specific primer pairs were 
used: the first multiplex contained K. pneumoniae gyrA-specific primers (SEQ ID 
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NOs. 1937 and 1942) and K. pneumoniae parC-specific primers (SEQ ID NOs. 
1934 and 1935) and the second multiplex contained K. pneumoniae gyrA/parC- 
specific primer (SEQ ID NOs. 1936), K. pneumoniae gyrA-specific primer (SEQ 
ID NO. 1937) and K pneumoniae parC-specific primer (SEQ ID NO. 1935). 
Standard PCR was carried out on PTC-200 thermocyclers (MJ Research) using for 
the first multiplex 0.6, 0.6, 0.4, 0.4 /xM of each primer, respectively, and for the 
second multiplex 0.8, 0.4, 0.4 fiM of each primer, respectively. PCR amplification 
and agarose gel electrophoresis of the amplified products were performed as 
described in Example 28. The optimal cycling conditions for maximum sensitivity 
and specificity were 3 minutes at 95 °C for initial denaturation, then forty cycles of 
two steps consisting of 1 second at 95 °C and 30 seconds at 62 °C, followed by 
terminal extension at 72 °C for 2 minutes. The specificity of the two multiplex 
assays with 40-cycle PCR was verified by using 0.1 ng of purified genomic DNA 
from a panel of gram-negative bacteria. The list included: Acinetobacter 
baumannii, Citrobacter freundii, Eikenella corrodens, Enterobacter aerogenes, 
Enterobacter cancerogenes, Enterobacter cloacae, Escherichia coli (10 strains), 
Haemophilus influenzae, Klebsiella pneumoniae, Klebsiella ornitholytica, 
Klebsiella oxyioca (2 strains), Klebsiella planticola, Klebsiella terrigena, Kluyvera 
ascorbata, Kluyvera cryocrescens, Kluyvera georgiana, Neisseria gonorrhoeae, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Salmonella 
choleraesuis subsp. typhimurium, Salmonella enteritidis, Serratia liquefaciens, 
Serratia marcescens and Yersinia enter vcolytica. For both multiplex, strong 
amplification of both gyrA and parC was observed only for the K pneumoniae 
strain tested. The sensitivity of the two multiplex assays with 40-cycle PCR was 
verified with one quinolone-sensitive strain of K pneumoniae. The detection limit 
was around 10 copies of genomic DNA. 

The complete assay for the specific detection of K. pneumoniae and its 
susceptibility to quinolone contains the Klebsiella-spccific primers (SEQ ID NOs. 
1331 and 1332) described in Example 29 and either the multiplex containing the K 
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pneumoniae gyrA- and parC-specific primers (SEQ ID NOs. 1935, 1936, 1937) or 
the multiplex containing the K. pneumoniae gyrA- and parC-specific primers (SEQ 
ID NOs. 1934, 1937, 1939, 1942). Amplification is coupled with post-PCR 
hybridization with the internal probe specific to K, pneumoniae (SEQ ID NO. 
2167) described in Example 29 and the internal probes specific to wild-type K. 
pneumoniae gyrA and parC (SEQ ID NOs. 1943, 1944) and to the K, pneumoniae 
gyrA and parC variants (SEQ ID NOs. 1945-1949 and 1950-1953). 

An assay was also developed for the detection of quinolone-resistant K. 
pneumoniae using the SmartCycler (Cepheid). Real-time detection is based on the 
use of resistant K. pneumoniae gyrA-specific primers (SEQ ID NOs. 1936 and 
1937) and the K. pneumoniae-specific primers (SEQ ID NOs. 1331 and 1332) 
described in Example 29. Internal probes were designed for molecular beacon 
detection of the wild-type K. pneumoniae gyrA (SEQ ID NO. 2251), for detection 
of the Ser-83 to Tyr or Phe and/or Asp-87 to Gly or Asn in the GyrA subunit of 
DNA gyrase encoded by gyrA (SEQ ID NOs. 2250) and for detection of K. 
pneumoniae (SEQ ID NO. 2281). 

EXAMPLE 35: 

Development of a PCR assay for detection and identification of S. pneumoniae and 
its quinolone resistance genes gyrA and parC . The analysis of gyrA and parC 
sequences from a variety of bacterial species revealed conserved regions allowing 
the design of PCR primers able to amplify the quinolone-resistance-determining 
region (QRDR) of gyrA and parC from all S. pneumoniae strains. PCR primer pair 
SEQ ID NOs. 2040 and 2041 was designed to amplify the QRDR of S. 
pneumoniae gyrA, whereas PCR primer pair SEQ ID NOs. 2044 and 2045 was 
designed to amplify the QRDR of S. pneumoniae parC. The comparison of gyrA 
and parC sequences from S. pneumoniae strains with various levels of quinolone 
resistance allowed the identification of amino acid substitutions Ser-81 to Phe or 
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Tyr in the GyrA subunit of DNA gyrase encoded by gyrA and amino acid changes 
Ser-79 to Phe in the ParC subunit of topoisomerase IV encoded by parC. These 
amino acid substitutions in the GyrA and ParC subunits occur in isolates with 
intermediate- or high-level quinolone resistance. Internal probes for the specific 
detection of each of the gyrA (SEQ ID NOs. 2042 and 2043) and parC (SEQ ID 
NO. 2046) mutations identified in quinolone-resistant 5. pneumoniae were 
designed. 

For all bacterial species, amplification was performed from purified genomic 
DNA. 1 /il of genomic DNA at 0.1 ng//iL was transferred directly to a 19 /xl PCR 
mixture. Each PCR reaction contained 50 mM KC1, 10 mM Tris-HCl (pH 9.0), 
0.1% Triton X-100, 2.5 mM MgCl 2 , 0,4 (iM (each) of the above primers SEQ ID 
NOs. 2040, 2041, 2044 and 2045, 0.05 mM bovine serum albumin (BSA) and 0.5 
U Taq polymerase coupled with TaqStart antibody. The optimal cycling 
conditions for maximum sensitivity and specificity were 3 minutes at 95 °C for 
initial denaturation, then forty cycles of two steps consisting of 1 second at 95 °C 
and 30 seconds at 58 °C, followed by terminal extension at 72 °C for 2 minutes. In 
order to generate Digoxigenin (DIG)-labeled amplicons for capture probe 
hybridization, 0.1X PCR DIG labeling four deoxynucleoside triphosphates mix 
(Boehringer Mannheim GmbH) was used for amplification. 

The DIG-labeled amplicons were hybridized to the capture probes bound to 96- 
well plates. The plates were incubated with anti-DIG-alkaline phosphatase and the 
chemiluminescence was measured by using a luminometer (MLX, Dynex 
Technologies Inc.) after incubation with CSPD and recorded as Relative Light Unit 
(RLU). The RLU ratio of tested sample with and without captures probes was then 
calculated. A ratio > 2,0 was defined as a positive hybridization signal. All 
reactions were performed in duplicate. 
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The specificity of the multiplex assay with 40-cycle PCR was verified by using 0.1 
ng of purified genomic DNA from a panel of bacteria listed in Table 13, Strong 
amplification of both gyrA and parC was detected only for the S. pneumoniae 
strains tested. Weak amplification of both gyrA and parC genes was detected for 
Staphylococcus simulans. The detection limit tested with purified genomic DNA 
from 5 strains of S. pneumoniae was 1 to 10 genome copies. In addition, 5 
quinolone-resistant and 2 quinolone-sensitive clinical isolates of S. pneumoniae 
were tested to further validate the developed multiplex PCR coupled with capture 
probe hybridization assays. There was a perfect correlation between detection of S. 
pneumoniae gyrA and parC mutations and the susceptibility to quinolone. 
The complete assay for the specific detection of S. pneumoniae and its 
susceptibility to quinolone contains the S. pneumoniae-specific primers (SEQ ID 
NOs. 1179 and 1181) described in Exemple 20 and the multiplex containing the S. 
pneumoniae gyrA-specific and parC-specific primer pairs (SEQ ID NOS. 2040 and 
2041 and SEQ ID NOs. 2044 and 2045). Amplification is coupled with post-PCR 
hybridization with the internal probe specific to S. pneumoniae (SEQ ID NO. 
1180) described in Example and the internal probes specific to each of the S. 
pneumoniae gyrA and parC variants (SEQ ID NOs. 2042, 2043 and 2046). 

EXAMPLE 36: 

Detection of extended-spectrum TEM-type {3-lactamases in Escherichia colL The 
analysis of TEM sequences which confer resistance to third-generation 
cephalosporins and to p-lactamase inhibitors allowed the identification of amino 
acid substitutions Met-69 to He or Leu or Val, Ser-130 to Gly, Arg-164 to Ser or 
His, Gly-238 to Ser , Glu-240 to Lys and Arg-244 to Ser or Cys or Thr or His or 
Leu. PCR primers SEQ ID NOs. 1907 and 1908 were designed to amplify TEM 
sequences. Internal probes for the specific detection of wild-type TEM (SEQ ID 
NO. 2141) and for each of the amino acid substitutions (SEQ ID NOs. 1909-1926) 
identified in TEM variants were designed to detect resistance to third-generation 
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cephalosporins and to p-lactamase inhibitors. Design and synthesis of primers and 
probes, and detection of the hybridization were performed as described in Example 
7. 



For all bacterial species, amplification was performed from purified genomic 
DNA. One ft\ of genomic DNA at O.lng/ptl was transferred directly to a 19 fil PCR 
mixture. Each PGR reaction contained 50 mM KC1, 10 mM Tris-HCl (pH 9.0); 
0.1% Triton X-100, 2.5 mM MgCl 2 , 0.4 fiM of the TEM-specific primers SEQ ID 
NOs. 1907 and 1908, 200 /xM (each) of the four deoxynucleoside triphosphates, 
0.05 mM bovine serum albumin (BSA) and 0.5 U Taq polymerase (Promega) 
coupled with TaqStart antibody. PCR amplification and agarose gel analysis of 
the amplified products were performed as described in Example 28. The optimal 
cycling conditions for maximum sensitivity and specificity were 3 minutes at 95 
°C for initial denaturation, then forty cycles of three steps consisting of 5 seconds 
at 95 °C, 30 seconds at 55 °C and 30 seconds at 72 °C, followed by terminal 
extension at 72 °C for 2 minutes. 

The specificity of the TEM-specific primers with 40-cycle PCR was verified by 
using 0.1 ng of purified genomic from the following bacteria: three third- 
generation cephalosporin-resistant Escherichia coli strains (one with TEM-10, one 
with TEM-28 and the other with TEM-49), two third-generation cephalosporin- 
sensitive Escherichia coli strain (one with TEM-1 and the other without TEM), one 
third-generation cephalosporin-resistant Klebsiella pneumoniae strain (with TEM- 
47), and one (3-lactamase-inhibitor-resistant Proteus mirabilis strain (with TEM- 
39). Amplification with the TEM-specific primers was detected only for strains 
containing TEM. 

The sensitivity of the assay with 40-cycle PCR was verified with three E. coli 
strains containing TEM-1 or TEM-10 or TEM-49, one K. pneumoniae strain 
containing TEM-47 and one P. mirabilis strain containing TEM-39. The detection 
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limit was 5 to 100 copies of genomic DNA, depending on the TEM-containing 
strains tested. 

The TEM-specific primers SEQ ID NOs. 1907 and 1908 were used in multiplex 
with the Escherichia coli/Shigella .sp.-specific primers SEQ ID NOs. 1661 and 
1665 described in Example 28 to allow the complete identification of Escherichia 
coli/Shigella sp. and the susceptibility to P-lactams. PCR amplification with 0.4 
pM of each of the primers and agarose gel analysis of the amplified products was 
performed as described above. 

The specificity of the multiplex with 40-cycle PCR was verified by using 0. 1 ng of 
purified genomic DNA from the following bacteria: three third-generation 
cephalosporin-resistant Escherichia coli strains (one with TEM-10, one with TEM- 
28 and the other with TEM-49), two third-generation cephalosporin-sensitive 
Escherichia coli strain (one with TEM-1 and the other without TEM), one third- 
generation cephalosporin-resistant Klebsiella pneumoniae strain (with TEM-47), 
and one (3-lactamase-inhibitor-resistant Proteus mirabilis strain (with TEM-39). 
The multiplex was highly specific to Escherichia coli strains containing TEM. 

The complete assay for detection of TEM-type (3-lactamases in E. coli includes 
PCR amplification using the multiplex containing the TEM-specific primers (SEQ 
ID NOs. 1907 and 1908) and the Escherichia coli/Shigella sp.-specific primers 
(SEQ ID NOs. 1661 and 1665) coupled with post PCR-hybridization with the 
internal probes specific to wild-type TEM (SEQ ID NO. 2141) and to the TEM 
variants (SEQ ID NOs. 1909-1926). 

EXAMPLE 37: 



Detection of extended-spectrum SHV-tvpe ^-lactamases in Klebsiella pneumoniae. 
The comparison of SHV sequences, which confer resistance to third-generation 
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cephalosporins and to (^-lactamase inhibitors, allowed the identification of amino 
acid substitutions Ser-130 to Gly, Asp-179 to Ala or Asn, Gly-238 to Ser , and 
Glu-240 to Lys. PGR primer pair SEQ ID NOs. 1884 and 1885 was designed to 
amplify SHV sequences. Internal probes for the specific identification of wild-type 
SHV (SEQ ID NO. 1896) and for each of the amino acid substitutions (SEQ ID 
NOs. 1886-1895 and 1897-1898) identified in SHV variants were designed to 
detect resistance to third-generation cephalosporins and to (3-lactamase inhibitors. 
Design and synthesis of primers and probes, and detection of the hybridization 
were performed as described in Example 7. 

For all bacterial species, amplification was performed from purified genomic 
DNA. One [il of of genomic DNA at 0.1ng//il was transferred directly to a 19 fii 
PCR mixture. Each PCR reaction contained 50 mM KC1, 10 mM Tris-HCl (pH 
9.0), 0.1% Triton X-100, 2.5 mM MgCl 2 , 0.4 /iM of the SHV-specific primers 
SEQ ID NO. 1884 and 1885, 200 (each) of the four deoxynucleoside 
triphosphates, 0.05 mM bovine serum albumin (BSA) and 0.5 U Taq polymerase 
(Promega) coupled with TaqStart™ antibody. PCR amplification and agarose gel 
analysis of the amplified products were performed as described in Example 28. 
The optimal cycling conditions for maximum sensitivity and specificity were 3 
minutes at 95 °C for initial denaturation, then forty cycles of three steps consisting 
of 5 seconds at 95 °C, 30 seconds at 55 °C and 30 seconds at 72 °C, followed by 
terminal extension at 12 °C for 2 minutes. 

The specificity of the SHV-specific primers with 40-cycle PCR was verified by 
using 0.1 ng of purified genomic from the following bacteria: two third-generation 
cephalosporin-resistant Klebsiella pneumoniae strains (one with SHV-2a and the 
other with SHV-12), one third-generation cephalosporin-sensitive Klebsiella 
pneumoniae strain (with SHV-1), two third-generation cephalosporin-resistant 
Escherichia coli strains (one with SHV-8 and the other with SHV-7), and two 
third-generation cephalosporin-sensitive Escherichia coli strains (one with SHV-1 
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and the other without any SHV). Amplification with the SHV-specific primers was 
detected only for strains containing SHV. 



The sensitivity of the assay with 40-cycle PCR was verified with four strains 

* 

containing SHV. The detection limit was 10 to 100 copies of genomic DNA, 
depending on the SHV-containing strains tested. 

The amplification was coupled with post-PCR hybridization with the internal 
probes specific for identification of wild-type SHV (SEQ ID NO. 1896) and for 
each of the amino acid substitutions (SEQ ID NOs. 1886-1895 and 1897-1898) 
identified in SHV variants. The specificity of the probes was verified with six 
strains containing various SHV enzymes, one Klebsiella pneumoniae strain 
containing SHV-1, one Klebsiella pneumoniae strain containing SHV-2a, one 
Klebsiella pneumoniae strain containing SHV- 12, one Escherichia coli strain 
containing SHV-1, one Escherichia coli strain containing SHV-7 and one 
Escherichia coli strain containing SHV-8. The probes correctly detected each of 

■ ; • ■.* fc 

the SHV genes and their specific mutations. There was a perfect correlation 
between the SHV genotype of the strains and the susceptibility to (3-lactam 
antibiotics. 

The SHV-specific primers SEQ ID NOs. 1884 and 1885 were used in multiplex 
with the K. pneumoniae-sptcifxc primers SEQ ID NOs. 1331 and 1332 described 
in Example 29 to allow the complete identification of K. pneumoniae and the 
susceptibility to p-lactams. PCR amplification with 0.4 fiM of each of the primers 
and agarose gel analysis of the amplified products were performed as described 
above. 

The specificity of the multiplex with 40-cycle PCR was verified by using 0.1 ng of 
purified genomic DNA from the following bacteria: three K. pneumoniae strains 
containing SHV-1, one Klebsiella pneumoniae strain containing SHV-2a, one 
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Klebsiella pneumoniae strain containing SHV- 12, one K. rhinoscleromatis strain 
containing SHV-1, one Escherichia coli strain without SHV. The multiplex was 
highly specific to Klebsiella pneumoniae strain containing SHV. 

EXAMPLE 38: 

Development of a PCR assay for the detection and identification of Neisseria 
gonorrhoeae and its associated tetracycline resistance gene tetM . The analysis of 
publicly available tetM sequences revealed conserved regions allowing the design 
of PCR primers specific to tetM sequences. The PCR primer pair SEQ ID NOs. 
1588 and 1589 was used in multiplex with the Neisseria gonorrhoeae-specific 
primers SEQ ID NOs. 551 and 552 described in Example 31. Sequence alignment 
analysis of tetM sequences revealed regions suitable for the design of an internal 
probe specific to tetM (SEQ ID NO. 2254). PCR amplification was carried out on 
PTC-200 thermocyclers (MJ Research) using 0.4 of each primer pair as 
described in Example 28. The.optimal cycling conditions for maximum sensitivity 
and specificity were as follow: three minutes at 95 °C for initial denaturation, then 
forty cycles of two steps consisting of 1 second at 95 °C and 30 seconds at 60°C, 
followed by terminal extension at 72 °C for 2 minutes. 

The specificity of the multiplex PCR assay with 40-cycle PCR was verified by 
using 0.1 ng of purified genomic DNA from the following bacteria: two 
tetracycline-resistant Escherichia coli strains (one containing the tetracycline- 
resistant gene tetB and the other containing the tetracycline-resistant gene tetC), 
one tetracycline-resistant Pseudomonas aeruginosa strain (containing the 
tetracycline-resistant gene tetA), nine tetracycline-resistant Neisseria gonorrhoeae 
strains, two tetracycline-sensitive Neisseria meningitidis strains, one tetracycline- 
sensitive Neisseria polysaccharea strain, one tetracycline-sensitive Neisseria sicca 
strain and one tetracycline-sensitive Neisseria subflava strain. Amplification with 
both the te/Af-specific and Neisseria gonorrhoeae-sptcific primers was detected 
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only for N. gonorrhoeae strains containing tetM. There was a weak amplification 
signal using Neisseria gonorrhoeae-spzcific primers for the following species: 
Neisseria sicca, Neisseria polysaccharea and Neisseria meningitidis. There was a 
perfect correlation between the tetM genotype and the tetracycline susceptibility 
pattern of the Neisseria gonorrhoeae strains tested. The internal probe specific to 
N. gonorrhoeae SEQ ID NO. 2166 described in Example 31 can discriminate 
Neisseria gonorrhoeae from the other Neisseria sp. 

The sensitivity of the assay with 40-cycle PCR was verified with two tetracycline 
resistant strains of N. gonorrhoeae. The detection limit was 5 copies of genomic 
DNA for both strains. 

EXAMPLE 39: 

Development of a PCR assay for the detection and identification of Shigella sp. 
and their associated trimethoprim resistance gene dhfrla. T he analysis of publicly 
available dhfrla and other dhfr sequences revealed regions allowing the design of 
PCR primers specific to dhfrla sequences. The PCR primer pair (SEQ ID NOs. 
1459 and 1460) was used in multiplex with the Escherichia coli/Shigella sp.- 
specific primers SEQ ID NOs. 1661 and 1665 described in Example 28. Sequence 
alignment analysis of dhfrla sequences revealed regions suitable for the design of 
an internal probe specific to dhfrla (SEQ ID NO. 2253). PCR amplification and 
agarose gel analysis of the amplified products were performed as described in 
Example 28 with an annealing temperature of 60 °C. The specificity of the 
multiplex assay with 40-cycle PCR was verified by using 0.1 ng of purified 
genomic DNA from a panel of bacteria. The list included the following 
trimethoprim-sensitive strains, Salmonella typhimyurium, Salmonella typhi, 
Salmonella enteritidis, Tatumella ptyseos, Klebsiella pneumoniae, Enterobacter 
aerogenes, Citrobacter farmeri, Campylobacter jejuni, Serratia marcescens, 
Shigella dysenteriae, Shigella flexneri, Shigella sonnet, six trimethoprim-resistant 
Escherichia coli strains (containing, dhfrla or dhfrV or dhfrVLl or dhfrXII or 
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dhfrXIIl or dhfrXV), four trimethoprim-resistant strains containing dhfrla (Shigella 
sonnei, Shigella flexneri, Shigella dysenteriae and Escherichia coli). There was a 
perfect correlation between the dhfrla genotype and the trimethoprim susceptibility 
pattern of the Escherichia coli and Shigella sp. strains tested. The dhfrla primers 
were specific to the dhfrla gene and did not amplify any of the other trimethoprim- 
resistant dhfr genes tested. The sensitivity of the multiplex assay with 40-cycle 
PCR was verified with three strains of trimethoprim-resistant strains of Shigella sp. 
The detection limit was 5 to 10 genome copies of DNA, depending on the Shigella 
sp. strains tested. 

EXAMPLE 40: 

Development of a PCR assay for the detection and identification of Acinetobacter 
baumannii and its associated aminoglycoside resistance gene aph(3')-VIa. T he 
comparison of publicly available aph(3')-VIa sequence revealed regions allowing 
the design of PCR primers specific to aph(3 ')-VIa. The PCR primer pair (SEQ ID 
NOs. 1404 and 1405) was used in multiplex with the Acinetobacter baumannii- 
specific primers SEQ ID NOs. 1692 and 1693 described in Example 30. Analysis 
of the aph(3')-VIa sequence revealed region suitable for the design of an internal 
probe specific to aph(3')-VIa (SEQ ID NO. 2252). PCR amplification and agarose 
gel analysis of the amplified products were performed as described in Example 28. 
The specificity of the multiplex assay with 40-cycle PCR was verified by using 0.1 
ng of purified genomic DNA from a panel of bacteria including: two 
aminoglycoside-resistant A. baumanni strains (containing aph(3')-VIa), one 
aminoglycoside-sensitive A. baumani strain, one of each of the following 
aminoglycoside-resistant bacteria, one Serratia marcescens strain containing the 
aminoglycoside-resistant gene aacCl, one Serratia marcescens strain containing 
the aminoglycoside-resistant gene aacC4, one Enterobacter cloacae strain 
containing the aminoglycoside-resistant gene aacC2, one Enterococcus faecalis 
containing the aminoglycoside-resistant gene aacA-aphD, one Pseudomonas 
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aeruginosa strain containing the aminoglycoside-resistant gene aac6IIa and one of 
each of the following aminoglycoside-sensitive bacterial species, Acinetobacter 
anitratus, Acinetobacter Iwoffi, Psychobbacter phenylpyruvian, Neisseria 
gonorrhoeae, Haemophilus haemolyticus, Haemophilus influenzae, Yersinia 
enterolitica, Proteus vulgaris, Eikenella corrodens, Escherichia colu There was a 
perfect correlation between the aph(3')-VIa genotype and the aminoglycoside 
susuceptibility pattern of the A. baumannii strains tested. The aph(3')- V7a-specific 
primers were specific to the aph(3')-VIa gene and did not amplify any of the other 
aminoglycoside-resistant genes tested. The sensitivity of the multiplex assay with 
40-cycle PCR was verified with two strains of aminoglycoside-resistant strains of 
A. baumannii. The detection limit was 5 genome copies of DNA for both A. 
baumannii strains tested. 

EXAMPLE 41: 

Specific identification of Bacteroides fragilis using atpD (V-type) sequences. The 
comparison of atpD (V-type) sequences from a variety of bacterial species allowed 
the selection of PCR primers for Bacteroides fragilis. The strategy used to design 
the PCR primers was based on the analysis of a multiple sequence alignement of 
various atpD sequences from B. fragilis, as well as atpD sequences from the 
related species 5. dispar, bacterial genera and archaea, especially representatives 
with phylogenetically related atpD sequences. A careful analysis of this alignment 
allowed the selection of oligonucleotide sequences which are conserved within the 
target species but which discriminate sequences from other species, especially 
from closely related species B. dispar y thereby permitting the species-specific and 
ubiquitous detection and identification of the target bacterial species. 

The chosen primer pair, SEQ ID NOs. 2134-2135, produces an amplification 
product of 23 1 bp. Standard PCR was carried out on PTC-200 thermocyclers (MJ 
Research Inc.) using 0.4/iM of each primers pair as described in Example 28. The 
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optimal cycling conditions for maximum sensitivity and specificity were as 
follows: three minutes at 95°C for initial denaturation, then forty cycles of two 
steps consisting of 1 second at 95°C and 30 seconds at 60°C, followed by terminal 
extension at 72°C for 2 minutes. 

The format of this assay is not limited to the one described above. A person skilled 
in the art could adapt the assay for different formats such as PCR with real-time 
detection using molecular beacon probes. Molecular beacon probes designed to be 
used in this assay include, but are not limited to, SEQ ID NO. 2136 for the 
detection of the B. fragilis amplicon. 

EXAMPLE 42: 

Evidence for horizontal gene transfer in the evolution of the elongation factor Tu in 
Enterococci. 

ABSTRACT 

The elongation factor Tu, encoded by tuf genes, is a GTP binding protein that 
plays a central role in protein synthesis. One to three tuf genes per genome are 
present depending on the bacterial species. Most low G+C gram-positive bacteria 
carry only one tuf gene. We have designed degenerate PCR primers derived from 
consensus sequences of the tuf gene to amplify partial tuf sequences from 17 
enterococcal species and other phylogenetically related species. The amplified 
DNA fragments were sequenced either by direct sequencing or by sequencing 
cloned inserts containing putative amplicons. Two different tuf genes (tufA and 
tufB) were found in 11 enterococcal species, including Enterococcus avium, E. 
casseliflavus, E. dispar, E. durans, E. faecium, E. gallinarum, £. hirae, E. 
malodoratus, E. mundtiU E. pseudoavium, and E. raffinosus. For the other six 
enterococcal species (E. cecorum, E. columbae, E. faecalis, E. sulfureus> E. 
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saccharolyticus, and E. solitarius), only the tufA gene was present. Based on 16S 
rRNA gene sequence analysis, the 1 1 species having two tuf genes all share a 
common ancestor, while the six species having only one copy diverged from the 
enterococcal lineage before that common ancestor. The presence of one or two 
copies of the tuf gene in enterococci was confirmed by Southern hybridization. 
Phylogenetic analysis of tuf sequences demonstrated that the enterococcal tufA 
gene branches with the Bacillus, Listeria and Staphylococcus genera, while the 
enterococcal tufB gene clusters with the genera Streptococcus and Lactococcus. 
Primary structure analysis showed that four amino acid residues within the 
sequenced regions are conserved and unique to the enterococcal tufB genes and the 
tuf genes of streptococci and L. lactis. The data suggest that an ancestral 
streptococcus or a streptococcus-related species may have horizontally transferred 
a tuf gene to the common ancestor of the 11 enterococcal species which now carry 
two tuf genes. 

INTRODUCTION 

* m 

The elongation factor Tu (EF-Tu) is a GTP binding protein playing a central role 
in protein synthesis. It mediates the recognition and transport of aminoacyl-tRNAs 
and their positioning to the A-site of the ribosome. The highly conserved function 
and ubiquitous distribution render the elongation factor a valuable phylogenetic 
marker among eubacteria and even throughout the archaebacterial and eukaryotic 
kingdoms. The tuf genes encoding elongation factor Tu are present in various copy 
numbers per bacterial genome. Most gram-negative bacteria contain two tuf genes. 
As found in Escherichia coli, the two genes, while being almost identical in 
sequence, are located in different parts of the bacterial chromosome. However, 
recently completed microbial genomes revealed that only one tuf gene is found in 
Helicobacter pylori as well as in some obligate parasitic bacteria, such as Borrelia 
burgdorferi, Rickettsia prowazekii, and Treponema pallidum, and in some 
cyanobacteria. In most gram-positive bacteria studied so far, only one tuf gene was 
found. However, Southern hybridization showed that there are two tuf genes in 
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some Clostridia as well as in Streptomyces coelicolor and S. lividans. Up to three 
ta/-like genes have been identified in 5. ramocissimus. 

Although massive prokaryotic gene transfer is suggested to be one of the factors 
responsible for the evolution of bacterial genomes, the genes encoding components 
of the translation machinery are thought to be highly conserved and difficult to be 
transferred horizontally due to the complexity of their interactions. However, a few 
recent studies demonstrated evidence that horizontal gene transfer has also 
occurred in the evolution of some genes coding for the translation apparatus, 
namely, 16S rRNA and some aminoacyl-tRNA synthetases. No further data 
suggest that such a mechanism is involved in the evolution of the elongation 
factors. Previous studies concluded that the two copies of tuf genes in the genomes 
of some bacteria resulted from an ancient event of gene duplication. Moreover, a 
study of the tuf gene in /?. prowazekii suggested that intrachromosomal 
recombination has taken place in the evolution of the genome of this organism. 

To date, little is known about the m/genes of enterococcal species. In this study, 
we analyzed partial sequences of tuf genes in 17 enterococcal species, namely, E. 
avium, E. casseliflavus> E. cecorum, E. columbae, E. dispar, E. durans, E. faecalis, 
E. faecium, E. gallinarum, E. hirae, E. malodorants, E. mundtii, E. pseudoavium, 
E. raffinosus, E. saccharolyticus, E. solitarius, and E. sulfureus. We report here the 
presence of two divergent copies of tuf genes in 1 1 of these enterococcal species. 
The 6 other species carried a single tuf gene. The evolutionary implications are 
discussed. 

MATERIALS AND METHODS 

Bacterial strains. Seventeen enterococcal strains and other gram-positive 
bacterial strains obtained from the American Type Culture Collection (ATCC, 
Manassas, Va.) were used in this study (Table 16). All strains were grown on sheep 
blood agar or in brain-heart infusion broth prior to DNA isolation. 
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DNA isolation. Bacterial DNAs were prepared using the G NOME DNA 
extraction kit (BiolOl, Vista, Calif.) as previously described. 

Sequencing of putative tuf genes. In order to obtain the tuf gene sequences of 
enterococci and other gram-positive bacteria, two sequencing approaches were 
used: 1) sequencing of cloned PCR products and 2) direct sequencing of PCR 
products. A pair of degenerate primers (SEQ ID NOs. 664 and 697) were used to 
amplify an 886-bp portion of the tuf genes from enterococcal species and other 
gram-positive bacteria as previously described. For E. avium, E. casseliflavus, E. 
dispar, E. durans, E. faecium, E. gallinarum, E. hirae, E. mundtii, E. pseudoavium, 
and E. raffinosus, the amplicons were cloned using the Original TA cloning kit 
(Invitrogen, Carlsbad, Calif.) as previously described. Five clones for each species 
were selected for sequencing. For E. cecorum, E. faecalis, E. saccharolyticus, and 
E. solitarius as well as the other gram-positive bacteria, the sequences of the 886- 
bp amplicons were obtained by direct sequencing. Based on the results obtained 
from the earlier rounds of sequencing, two pairs of primers were designed for 
obtaining the partial tuf sequences from the other enterococcal species by direct 
sequencing. One pair of primers (SEQ ID NOs. 543 and 660) were used to amplify 
the enterococcal tuf gene fragments from E. columbae, E. malodoratus, and E. 
sulfureus. Another pair of primers (SEQ ID NOs. 664 and 661) were used to 
amplify the second tuf gene fragments from E. avium, E. malodoratus, and E. 
pseudoavium. 

Prior to direct sequencing, PCR products were electrophoresed on 1% agarose 
gel at 120V for 2 hours. The gel was then stained with 0.02% methylene blue for 
30 minutes and washed twice with autoclaved distilled water for 15 minutes. The 
gel slices containing PCR products of the expected sizes were cut out and purified 
with the QIAquick gel extraction kit (QIAgen Inc., Mississauga, Ontario, Canada) 
according to the manufacturer's instructions. PCR mixtures for sequencing were 
prepared as described previously. DNA sequencing was carried out with the Big 
Dye™ Terminator Ready Reaction cycle sequencing kit using a 377 DNA 
sequencer (PE Applied Biosystems, Foster City, Calif.). Both strands of the 
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amplified DNA were sequenced. The sequence data were verified using the 
Sequencer™ 3.0 software (Gene Codes Corp., Ann Arbor, Mich.). 

Sequence analysis and phylogenetic study. Nucleotide sequences of the tuf 
genes and their respective flanking regions for E. faecalis, Staphylococcus aureus, 
and Streptococcus pneumoniae, were retrieved from the TIGR microbial genome 
database and S. pyogenes from the University of Oklahoma database. DNA 
sequences and deduced protein sequences obtained in this study were compared 
with those in all publicly available databases using the BLAST and FASTA 
programs. Unless specified, sequence analysis was conducted with the programs 
from GCG package (Version 10; Genetics Computer Group, Madison, Wise). 
Sequence alignment of the tuf genes from 74 species representing all three 
kingdoms of life (Tables 16 and 17) were carried out by use of Pileup and 
corrected upon visual analysis. The N- and C-termini extremities of the sequences 
were trimmed to yield a common block of 201 amino acids sequences and 
equivocal residues were removed. Phylogenetic analysis was performed with the 
aid of PAUP 4.0b4 written by Dr. David L. Swofford (Sinauer Associates, Inc., 
Publishers, Sunderland, Mass.). The distance matrix and maximum parsimony 
were used to generate phylogenetic trees and bootstrap resampling procedures 
were performed using 500 and 100 replications in each analysis, respectively. 

Protein structure analysis. The crystal structures of (i)Thermus aquaticus EF- 
Tu in complex with Phe-tRNA phe and a GTP analog and (ii) E. colt EF-Tu in 
complex with GDP served as templates for constructing the equivalent models for 
enterococcal EF-Tu. Homology modeling of protein structure was performed using 
the SWISS-MODEL server and inspected using the SWISS-PDB viewer version 
3.1. 

Southern hybridization. In a previous study, we amplified and cloned an 803- 
bp PCR product of the tuf gene fragment from £. faecium. Two divergent 
sequences of the inserts, which we assumed to be tufk and tufB genes, were 
obtained. The recombinant plasmid carrying either tuf A or tufB sequence was used 
to generate two probes labeled with Digoxigenin (DIG)-ll-dUTP by PCR 
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incorporation following the instructions of the manufacturer (Boehringer 
Mannheim, Laval, Quebec, Canada). Enterococcal genomic DNA samples (1-2 ^ig) 
were digested to completion with restriction endonucleases BglU and Xbal as 
recommended by the supplier (Amersham Pharmacia Biotech, Mississauga, 
Ontario, Canada), These restriction enzymes were chosen because no restriction 
sites were observed within the amplified tuf gene fragments of most enterococci. • 
Southern blotting and filter hybridization were performed using positively charged 
nylon membranes (Boehringer Mannheim) and QuikHyb hybridization solution 
(Stratagene Cloning Systems, La Jolla, Calif.) according to the manufacturers ' 
instructions with modifications. Twenty \i\ of each digestion were electrophoresed 
for 2 h at 120V on a 0.8% agarose gel. The DNA fragments were denatured with 
0.5 M NaOH and transferred by Southern blotting onto a positively charged nylon 
membrane (Boehringer Mannheim). The filters were pre-hybridized for 15 min and 
then hybridized for 2 h in the QuikHyb solution at 68°C with either DIG-labeled 
probe. Posthybridization washings were performed twice with 0.5x SSC, 1% SDS 

r ■ 

at room temperature for 15 min and twice in the same solution at 60°C for 15 min. 
Detection of bound probes was achieved using disodium 3- (4-methoxyspiro (1,2- 
dioxetane-3,2- (S'-chloro) tricyclo(3,3.1.1 37 ) decan)-4-yl) phenyl phosphate 
(CSPD) (Boehringer Mannheim) as specified by the manufacturer. 

GenBank submission. The GenBank accession numbers for partial tuf gene 
sequences generated in this study are given in Table 16. 

RESULTS 

Sequencing and nucleotide sequence analysis. In this study, all gram-positive 
bacteria other than enterococci yielded a single tuf sequence of 886 bp using 
primers SEQ ID NOs. 664 and 697 (Table 16). Each of four enterococcal species 
including E. cecorum, E. faecalis, E. saccharolyticus, and E. solitarius also yielded 
one 886-bp tuf sequence. On the other hand, for E. avium, E. casseliflavus, E. 
dispar, E. durans, E. faecium, E. gallinarum, E. hirae, E. mundtii, E. pseudoavium, 
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and E. raffinosus, direct sequencing of the 886-bp fragments revealed overlapping 
peaks according to their sequence chromatograms, suggesting the presence of 
additional copies of the tuf gene. Therefore, the tuf gene fragments of these 10 
species were cloned first and then sequenced. Sequencing data revealed that two 
different types of tuf sequences {tuf A and tufB) are found in eight of these species 
including E. casseliflavus, E. dispar, E. durans, £. faecium, E. gallinarum, E. 
hirae, E. mundtii, and E. raffinosus. Five clones from E. avium and E. 
pseudoavium yielded only a single tuf sequence. These new sequence data allowed 
the design of new primers specific for the enterococcal tuf A or tufB sequences. 
Primers SEQ ID NOs. 543 and 660 were designed to amplify only enterococcal 
tuf A sequences and a 694-bp fragment was amplified from all 17 enterococcal 
species. The 694-bp sequences of tuf A genes from E. columbae, E. malodoratus, 
and E. sulfureus were obtained by direct sequencing using these primers. Primers 
SEQ ID NOs. 664 and 661 were designed for the amplification of 730-bp portion 
of tufB genes and yielded the expected fragments from 1 1 enterococcal species, 
including E. malodomtus and the 10 enterococcal species in which heterogeneous 
tuf sequences were initially found. The sequences of the tufB fragments for E. . 
avium, E. malodoratus and E. pseudoavium were determined by direct sequencing 
using the primers SEQ ID NOs. 664 and 661. Overall, tuf A gene fragments were 
obtained from all 17 enterococcal species but tufB gene fragments were obtained 
with only 1 1 enterococcal species (Table 16). 

The identities between tuf A and tufB for each enterococcal species were 68-79% 
at the nucleotide level and 81 to 89% at the amino acid level. The tuf A gene is 
highly conserved among all enterococcal species with identities varying from 87% 
to 99% for DNA and 93% to 99% for amino acid sequences, while the identities 
among tufB genes of enterococci varies from 77% to 92% for DNA and 91% to 
99% for amino acid sequences, indicating their different origins and evolution 
(Table 18). Since E. solitarius has been transferred to the genus Tetragenococcus, 
which is also a low G+C gram-positive bacterium, our sequence comparison did 
not include this species as an enterococcus. G+C content of enterococcal tufA 
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sequences ranged from 40.8% to 43.1%, while that of enterococcal tufB sequences 
varied from 37.8% to 46.3%. Based on amino acid sequence comparison, the 
enterococcal tuf A gene products share higher identities with those of Abiotrophia 
adiacens, Bacillus subtilis. Listeria monocytogenes, S. aureus, and 5. epidermidis \ 
On the other hand, the enterococcal tufB gene products share higher percentages of 
amino acid identity with the tuf genes of S. pneumoniae^ S. pyogenes and 
Lactococcus lactis (Table 18). 

In order to elucidate whether the two enterococcal tuf sequences encode genuine 
EF-Tu, the deduced amino acid sequences of both genes were aligned with other 
EF-Tu sequences available in SWISSPROT (Release 38). Sequence alignment 
demonstrated that both gene products are highly conserved and carry all conserved 
residues present in this portion of prokaryotic EF-Tu (Figure 4). Therefore, it 
appears that both gene products could fulfill the function of EF-Tu. The partial tuf 
gene sequences encode the portion of EF-Tu from residues 117 to 317, numbered 
as in E. coli. This portion makes up of the last four a-helices and two p-strands of 

i 

domain I, the entire domain II and the N-terminal part of domain III on the basis of 
the determined structures of E. coli EF-Tu. 

Based on the deduced amino acid sequences, the enterococcal tufB genes have 
unique conserved residues Lysl29, Leu 140, Ser230, and Asp234 (£. coli 
numbering) that are also conserved in streptococci and L. lactis, but not in the 
other bacteria (Figure 4). All these residues are located in loops except for Ser230. 
In other bacteria the residue Ser230 is substituted for highly conserved Thr, which 
is the 5 th residue of the third p-strand of domain II. This region is partially 
responsible for the interaction between the EF-Tu and aminoacyl-tRNA by the 
formation of a deep pocket for any of the 20 naturally occurring amino acids. 
According to our three-dimensional model (data not illustrated), the substitution 
Tlir230-^Ser in domain II of EF-Tu may have little impact on the capability of the 
pocket to accommodate any amino acid. However, the high conservation of Thr230 
comparing to the unique Ser substitution found only in streptococci and 11 
enterococci could suggest a subtle functional role for this residue. 
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The tuf gene sequences obtained for E. faecalis, S. aureus, S. pneumoniae and 5. 
pyogenes were compared with their respective incomplete genome sequence. 
Contigs with more than 99% identity were identified. Analysis of the E. faecalis 
genome data revealed that the single E. faecalis tuf gene is located within an str 
operon where tuf 'is preceded by fus that encodes the elongation factor G. This str 
operon is present in S. aureus and B. subtilis but not in the two streptococcal 
genomes examined. The 700-bp or so sequence upstream the 5. pneumoniae tuf 
gene has no homology with any known gene sequences. In S. pyogenes, the gene 
upstream of tuf is similar to a cell division gene, fisW, suggesting that the tuf genes 
in streptococci are not arranged in a str operon. 

Phylogenetic analysis. Phylogenetic analysis of the tuf amino acid sequences 
with representatives of eubacteria, archeabacteria, and eukaryotes using neighbor- 
joining and maximum parsimony methods showed three major clusters 
representing the three kingdoms of life. Both methods gave similar topologies 
consistent with the rRNA gene data (data not shown). Within the bacterial clade, 
the tree is polyphyletic but tuf A genes from all enterococcal species always 
clustered with those from other low G+C gram-positive bacteria (except for 
streptococci and lactococci), while the tufB genes of the 11 enterococcal species 
form a distinct cluster with streptococci and L lactis (Figure 5). Duplicated genes 
from the same organism do not cluster together, thereby not suggesting evolution 
by recent gene duplication. 

Southern hybridization. Southern hybridization of BglWXbal digested 
genomic DNA from 12 enterococcal species tested with the tuf A probe (DIG- 
labeled tuf A fragment from E. faecium) yielded two bands of different sizes in 9 
species, which also carried two divergent tuf sequences according to their 
sequencing data. For E. faecalis and E. solitarius, a single band was observed 
indicating that one tuf gene is present (Figure 6). A single band was also found 
when digested genomic DNA from S. aureus, 5. pneumoniae, and S. pyogenes 
were hybridized with the tuf A probe (data not shown). For E faecium, the presence 
of three bands can be explained by the existence of a Xbal restriction site in the 
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middle of the tufA sequence, which was confirmed by sequencing data. 
Hybridization with the tufB probe (DIG-labeled tufB fragment of E. faecium) 
showed a banding profile similar to the one obtained with the tufA probe (data not 
shown). 

DISCUSSION 

In this study, we have shown that two divergent copies of genes encoding the 
elongation factor Tu are present in some enterococcal species. Sequence data 
revealed that both genes are highly conserved at the amino acid level. One copy 
(tufA) is present in all enterococcal species, while the other (tufB) is present only in 
11 of the 17 enterococcal species studied. Based on 16S rRNA sequence analysis, 
these 1 1 species are members of three different enterococcal subgroups (E. avium, 
E. faecium, and E. gallinarum species groups) and a distinct species (E. dispar). 
Moreover, 16S rDNA phylogeny suggests that these 11 species possessing 2 tuf 
genes all share a common ancestor before they further evolved to become the 
modern species. Since the : six other species having only one copy diverged from 
the enterococcal lineage before that common ancestor, it appears that the presence 
of one fw/gene in these six species is not attributable to gene loss. 

Two clusters of low G+C gram-positive bacteria were observed in the 
phylogenetic tree of the tuf genes: one contains a majority of low G+C gram- 
positive bacteria and the other contains lactococci and streptococci. This is similar 
to the finding on the basis of phylogenetic analysis of the 16S rRNA gene and the 
hrcA gene coding for a unique heat-shock regulatory protein. The enterococcal 
tufA genes branched with most of the low G+C gram-positive bacteria, suggesting 
that they originated from a common ancestor. On the other hand, the enterococcal 
tufB genes branched with the genera Streptococcus and Lactococcus that form a 
distinct lineage separated from other low G+C gram-positive bacteria (Figure 5). 
The finding that these EF-Tu proteins share some conserved amino acid residues 
unique to this branch also supports the idea that they may share a common 
ancestor. Although these conserved residues might result from convergent 
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evolution upon a specialized function, such convergence at the sequence level, 
even for a few residues, seems to be rare, making it an unlikely event. Moreover, 
no currently known selective pressure, if any, would account for keeping one 
versus two tuf genes in bacteria. The G+C contents of enterococcal tufA and tufB 
sequences are similar, indicating that they both originated from low G+C gram- 
positive bacteria, in accordance with the phylogenetic analysis. 

The tuf genes are present in various copy numbers in different bacteria. 
Furthermore, the two tuf genes are normally associated with characteristic flanking 
genes. The two tuf gene copies commonly encountered within gram-negative 
bacteria are part of the bacterial str operon and tRNA-tufB operon, respectively. 
The arrangement of tufA in the str operon was also found in a variety of bacteria, 
including Thermotoga maritima, the most ancient bacteria sequenced so far, 
Aquifex aeolicus, cyanobacteria, Bacillus sp., Micrococcus luteus, Mycobacterium 
tuberculosis, and Streptomyces sp. Furthermore, the tRNA-tufB operon has also 
been identified in Aquifex aeolicus, Thermus thermophilus, and Chlamydia 
trachomatis. The two widespread tuf gene arrangements argue in favor of their 
ancient origins. It is noteworthy that most obligate intracellular parasites, such as 
Mycoplasma sp., R. prowazekii, B. burgdorferi* and T. pallidum, contain only one 
tuf gent. Their flanking sequences are distinct from the two conserved patterns as a 
result of selection for effective propagation by an extensive reduction in genome 
size by intragenomic recombination and rearrangement. 

Most gram-positive bacteria with low G+C content sequenced to date contain 
only a single copy of the tuf gene as a part of the str operon. This is the case for B. 
subtilis, 5. aureus and E. faecalis. PCR amplification using a primer targeting a 
conserved region of the jus gene and the fw/ft-specific primer SEQ ID NO. 660, but 
not the ta/B-specific primer SEQ ID NO. 661, yielded the expected amplicons for 
all 17 enterococcal species tested, indicating the presence of the fus-tuf 
organization in all enterococci (data not shown). However, in the genomes of S. 
pneumoniae and S. pyogenes, the sequences flanking the tuf genes varies although 
the tuf gene itself remains highly conserved. The enterococcal tufB genes are 
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clustered with streptococci, but at present we do not have enough data to identify 
the genes flanking the enterococcal tufB genes. Furthermore, the functional role of 
the enterococcal tufB genes remains unknown. One can only postulate that the two 
divergent gene copies are expressed under different conditions. 

The amino acid sequence identities between the enterococcal tufA and tufB 
genes are lower than either i) those between the enterococcal tufA and the tuf genes 
from other low G+C gram-positive bacteria (streptococci and lactococci excluded) 
or ii) those between the enterococcal tufB and streptococcal and lactococcal tuf 
genes. These findings suggest that the enterococcal tufA genes share a common 
ancestor with other low G+C gram-positive bacteria via the simple scheme of 
vertical evolution, while the enterococcal tufB genes are more closely related to 
those of streptococci and lactococci. The facts that some enterococci possess an 
additional tuf gene and that the single streptococcal tuf gene is not clustered with 
other low G+C gram-positive bacteria cannot be explained by the. mechanism of 
gene duplication or intrachromosomal recombination. According to sequence and 
phylogenetic analysis, we propose that the presence of the additional copy of the 
tuf genes in 1 1 enterococcal species is due to horizontal gene transfer. The 
common ancestor of the 1 1 enterococcal species now carrying tufB genes acquired 
a to/ gene from an ancestral streptococcus or a streptococcus-related species during 
enterococcal evolution through gene transfer before the diversification of modem 
enterococci. Further study of the flanking regions of the gene may provide more 
clues for the origin and function of this gene in enterococci. 

Recent studies of genes and genomes have demonstrated that considerable 
horizontal transfer occurred in the evolution of aminoacyl-tRNA synthetases in all 
three kingdoms of life. The heterogeneity of 16S rRNA is also attributable to 
horizontal gene transfer in some bacteria, such as Streptomyces> Thermomonospora 
chromogena and Mycobacterium celatum. In this study, we provide the first 
example in support of a likely horizontal transfer of the tuf gene encoding the 
elongation factor Tu. This may be an exception since stringent functional 
constraints do not allow for frequent horizontal transfer of the tuf gene as with 
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other genes. However, enterococcal tuf genes should not be the only such 
exception as we have noticed that the phylogeny of Streptomyces tuf genes is 
equally or more complex than that of enterococci. For example, the three tuf-like 
genes in a high G+C gram-positive bacterium, S. ramocissimus, branched with the 
tuf genes of phylogenetically divergent groups of bacteria (Figure 5). Another 
example may be the tuf genes in Clostridia, which represent a phylogenetically very 
broad range of organisms and form a plethora of lines and groups of various 
complexities and depths. Four species belonging to three different clusters within 
the genus Clostridium have been shown by Southern hybridization to carry two 
copies of the tuf gene. Further sequence data and phylogenetic analysis may help 
interpreting the evolution of the elongation factor Tu in these gram-positive 
bacteria. Since the tuf genes and 16S rRNA genes are often used for phylogenetic 
study, the existence of duplicate genes originating from horizontal gene transfer 
may alter the phylogeny of microorganisms when the laterally acquired copy of the 
gene is used for such analysis. Hence, caution should be taken in interpreting 
phylogenetic data. In addition, the two tuf genes in enterococci have evolved 
separately and are distantly related to each other phylogenetically. The 
enterococcal tufB genes are less conserved and unique to the 11 enterococcal 
species only. We previously demonstrated that the enterococcal tuf A genes could 
serve as a target to develop a DNA-based assay for identification of enterococci. 
The enterococcal tufB genes would also be useful in identification of these 11 
enterococcal species. 

EXAMPLE 43: 

Elongation Factor Tu (tuf) and the F-ATPase beta-subunit (atpD) as phylogenetic 
tools for species of the family Enter vbacteriaceae. 

SUMMARY 
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The phylogeny of enterobacterial species commonly found in clinical samples was 
analyzed by comparing partial sequences of their elongation factor Tu (tuf) genes 
and their F-ATPase beta-subunit (atpD) genes. A 884-bp fragment for tuf and a 
884- or 871 -bp fragment for atpD were sequenced for 88 strains of 72 species from 
25 enterobacterial genera. The atpD sequence analysis revealed a specific indel to 
Pantoea and Tatumella species showing for the first time a tight phylogenetic 
affiliation between these two genera. Comprehensive tuf and atpD phylogenetic 
trees were constructed and are in agreement with each other. Monophyletic genera 
are Yersinia, Pantoea, Edwardsiella, Cedecea, Salmonella, Serratia, Proteus, and 
Providencia. Analogous trees were obtained based on available 16S rDNA 
sequences from databases, tuf and atpD phylogenies are in agreement with the 16S 
rDNA analysis despite the smaller resolution power for the latter. In fact, distance 
comparisons revealed that tuf and atpD genes provide a better resolution for pairs 
of species belonging to the family Enterobacteriaceae. However, 16S rDNA 
distances are better resolved for pairs of species belonging to different families. In 
conclusion, tuf and atpD conserved genes are sufficiently divergent to discriminate 
different species inside the family Enterobacteriaceae and offer potential for the 
development of diagnostic tests based on DNA to identify enterobacterial species. 

INTRODUCTION 

Members of the family Enterobacteriaceae are facultatively anaerobic gram- 
negative rods, catalase-positive and oxydase-positive (Brenner, 1984). They are 
found in soil, water, plants, and in animals from insects to man. Many 
enterobacteria are opportunistic pathogens. In fact, members of this family are 
responsible for about 50 % of nosocomial infections in the United States (Brenner, 
1984). Therefore, this family is of considerable clinical importance. 

Major classification studies on the family Enterobacteriaceae are based on 
phenotypic traits (Brenner et ai, 1999; Brenner et al, 1980; Dickey & Zumoff, 
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1988; Farmer III et al, 1980; Farmer III et al, 1985b; Farmer III et al, 1985a) 
such as biochemical reactions and physiological characteristics. However, 
phenotypically distinct strains may be closely related by genotypic criteria and may 
belong to the same genospecies (Bercovier et al, 1980; Hartl & Dykhuizen, 1984). 
Also, phenotypically close strains (biogroups) may belong to different genospecies, 
like Klebsiella pneumoniae and Enterobacter aerogenes (Brenner, 1984) for 
example. Consequently, identification and classification of certain species may be 
ambiguous with techniques based on phenotypic tests (Janda et al, 1999; Kitch et 
al, 1994; Sharmaefa/., 1990). 

More advances in the classification of members of the family Enterobacteriaceae 
have come from DNA-DNA hybridization studies (Brenner et al, 1993; Brenner et 
al, 1986; Brenner, et al, 1980; Farmer III, et al, 1980; Farmer III, et al, 1985b; 
Izard et al, 1981; Steigerwalt et al, 1976). Furthermore, the phylogenetic 
significance of bacterial classification based on 16S rDNA sequences has been 
recognized by many workers (Stackebrandt & Goebel, 1994; Wayne et al, 1987). 
However, members of the family Enterobacteriaceae have not been subjected to 
extensive phylogenetic analysis of 16S rDNA (Sproer et al, 1999). In fact, this 
molecule was not thought to solve taxonomic problems concerning closely related 
species because of its very high degree of conservation (Brenner, 1992; Sproer, et 
al, 1999). Another drawback of the 16S rDNA gene is that it is found in several 
copies within the genome (seven in Escherichia coli and Salmonella typhimurium) 
(Hill & Harnish, 1981). Due to sequence divergence between the gene copies, 
direct sequencing of PCR products is often not suitable to achieve a representative 
sequence (Cilia et al, 1996; Hill & Harnish, 1981). Other genes such as gap and 
ompA (Lawrence et al, 1991), rpoB (Mollet et al, 1997), and inJB (Hedegaard et 
al, 1999) were used to resolve the phylogeny of enterobacteria. However, none of 
these studies covered an extensive number of species. 
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tuf and atpD are the genes encoding the elongation factor Tu (EF-Tu) and the F- 
ATPase beta-subunit, respectively. EF-Tu is involved in peptide chain formation 
(Ludwig et ai 9 1990). The two copies of the tuf gene {tuf A and tufB) found in 
enterobacteria (Sela et al, 1989) share high identity level (99 %) in Salmonella 
typhimurium and in E. coli. The recombination phenomenon could explain 
sequence homogenization between the two copies (Abdulkarim & Hughes, 1996; 
Grunberg-Manago, 1996). F-ATPase is present on the plasma membranes of 
eubacteria (Nelson & Taiz, 1989). It functions mainly in ATP synthesis (Nelson & 
Taiz, 1989) and the beta-subunit contains the catalytic site of the enzyme. EF-Tu 
and F-ATPase are highly conserved throughout evolution and shows functional 
constancy (Amann et aL, 1988; Ludwig, etal. y 1990). Recently, phylogenies based 
on protein sequences from EF-Tu and F-ATPase beta-subunit showed good 
agreement with each other and with the rDNA data (Ludwig et al, 1993). 

We elected to sequence 884-bp r fragments of tuf and atpD from 88 clinically 
relevant enterobacterial strains representing 72 species from 25 genera. These 
sequences were used to create phylogenetic trees that were compared with 16S 
rDNA trees. These trees revealed good agreement with each others and 
demonstrated the high resolution of tuf and atpD phylogenies at the species level. 

MATERIALS AND METHODS 

Bacterial strains and genomic material. All bacterial strains used in this study 
were obtained from the American Type Culture Collection (ATCC) or the 
Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH (DSMZ). 
These enterobacteria can all be recovered from clinical specimens, but not all are 
pathogens. Whenever possible, we choose type strains. Identification of all strains 
was confirmed by classical biochemical tests using the automated system 
MicroScan WalkAway-96 system equipped with a Negative BP Combo Panel 
Type 15 (Dade Behring Canada). Genomic DNA was purified using the G NOME 
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DNA kit (Bio 101). Genomic DNA from Yersinia pestis was kindly provided by 
Dr. Robert R. Brubaker. Strains used in this study and their descriptions are shown 
in Table 19. 

PCR primers. The eubacterial rw/and atpD gene sequences available from public 
databases were analyzed using the GCG package (version 8.0) (Genetics Computer 
Group). Based on multiple sequence alignments, two highly conserved regions 
were chosen for each genes, and PCR primers were derived from these regions 
with the help of Oligo primer analysis software (version 5.0) (National 
Biosciences). A second 5* primer was design to amplify the gene atpD for few 
enterobacteria difficult to amplifiy with the first primer set. When required, the 
primers contained inosines or degeneracies to account for variable positions. 
Oligonucleotide primers were synthesized with a model 394 DNA/RNA 
synthesizer (PE Applied Biosystems). PCR primers used in this study are listed in 
Table 20. 

DNA sequencing. An 884-bp portion of the. ta/ gene and an 884-bp portion (or 
alternatively an 871 -bp portion for a few enterobacterial strains) of the atpD gene 
were sequenced for all enterobacteria listed in the first strain column of Table 19. 
Amplification was performed with 4 ng of genomic DNA. The 40-^1 PCR 
mixtures used to generate PCR products for sequencing contained 1-0 fiM each 
primer, 200 /iM each deoxyribonucleoside triphosphate (Pharmacia Biotech), 10 
mM Tris-HCl (pH 9 0 at 25 °C), 50 mM KC1, 0-1 % (w/v) Triton X-100, 2-5 mM 
MgCl2, 0 05 mM BSA, 0-3 U of Taq DNA polymerase (Promega) coupled with 
TaqStart™ antibody (Clontech Laboratories). The TaqStart™ neutralizing 
monoclonal antibody for Taq DNA polymerase was added to all PCR mixtures to 
enhance efficiency of amplification (Kellogg et a/., 1994). The PCR mixtures were 
subjected to thermal cycling (3 min at 95 °C and then 35 cycles of 1 min at 95 °C, 
1 min at 55 °C for tufoi 50 °C for atpD, and 1 min at 72 °C, with a 7-min final 
extension at 72 °C) using a PTC-200 DNA Engine thermocycler (MJ Research). 
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PCR products having the predicted sizes were recovered from an agarose gel 
stained for 15 min with 0 02 % of methylene blue followed by washing in sterile 
distilled water for 15 min twice (Flores et al, 1992). Subsequently, PCR products 
having the predicted sizes were recovered from gels using the QIAquick gel 
extraction kit (QIAGEN). 

Both strands of the purified amplicons were sequenced using the ABI Prism 
BigDye Terminator Cycle Sequencing Ready Reaction Kit (PE Applied 
Biosystems) on an automated DNA sequencer (Model 377). Amplicons from two 
independant PCR amplifications were sequenced for each strain to ensure the 
absence of sequencing errors attributable to nucleotide miscorporations by the Tag 
DNA polymerase. Sequence assembly was performed with the aid of Sequencher 
3.0 software (Gene Codes). 

Phylogenetic analysis. Multiple sequence alignments were performed using 
PileUp from the GCG package (Version 10.0) (Genetics Computer Group) and 
checked by eye with the editor SeqLab to edit sequences if necessary and to note 
which regions were to be excluded for phylogenetic analysis. Vibrio cholerae and 
Shewanella putrefaciens were used as outgroups. Bootstrap subsets (750 sets) and 
phylogenetic trees were generated with the Neighbor Joining algorithm from Dr. 
David Swofford's PAUP (Phylogenetic Analysis Using Parsimony) Software 
version 4.0b4 (Sinauer Associates) and with tree-bisection branch-swapping. The 
distance model used was Kimura (1980) two-parameter. Relative rate test was 
performed with the aid of Phyltest program version 2.0 (c). 

RESULTS AND DISCUSSION 

DNA amplification, sequencing and sequence alignments 

A PCR product of the expected size of 884 bp was obtained for tuf and of 884 or 

871 bp for atpD from all bacterial strains tested. After subtracting for biased 
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primer regions and ambiguous single strand data, sequences of at least 721 bp for 
tuf and 713 bp for atpD were submitted to phylogenetic analyses. These sequences 
were aligned with tuf and atpD sequences available in databases to verify that the 
nucleotide sequences indeed encoded a part of tested genes. Gaps were excluded to 
perform phylogenetic analysis. 

Signature sequences 

From the sequence alignments obtained from both tested genes, only one insertion 
was observed. This five amino acids insertion is located between the positions 325 
and 326 of atpD gene of E. coli strain K-12 (Saraste et a/., 1981) and can be 
considered a signature sequence of Tatumella ptyseos and Pantoea species (Fig. 7). 
The presence of a conserved indel of defined length and sequence and flanked by 
conserved regions could suggest a common ancestor, particularly when members 
of a given taxa share this indel (Gupta, 1998). To our knowledge, high relatedness 
between the genera Tatumella and Pantoea is demonstrated for the first time. 

Enterobacter agglomerans ATCC 27989 sequence does not possess the five amino 
acid indel (Fig. 7). This indel could represent a useful marker to help resolve the 
Enterobacter agglomerans and Pantoea classification. Indeed, the transfer of 
Enterobacter agglomerans to Pantoea agglomerans was proposed in 1989 by 
Gavini et al (Gavini et al> 1989). However, some strains are provisionally 
classified as Pantoea sp. until their interrelatedness is elucidated (Gavini, et ai y 
1989). Since the transfer was proposed, the change of nomenclature has not yet 
been made for all Enterobacter agglomerans in the ATCC database. The absence 
of the five amino acids indel suggests that some strains of Enterobacter 
agglomerans most likely do not belong to the genus Pantoea. 
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Phylogenetic trees based oh partial tuf sequences, atpD sequences, and 
published 16S rDNA data of members of the Enter obacteriaceae. 
Representative trees constructed from tuf and atpD sequences with the neighbor- 
joining method are shown in Fig. 8. The phylogenetic trees generated from partial 
tuf sequences and atpD sequences are very similar. Nevertheless, atpD tree shows 
more monophyletic groups corresponding to species that belong to the same genus. 
These groups are more consistent with the actual taxonomy. For both genes, some 
genera are not monophyletic. These results support previous phylogenies based on 
the genes gap and ompA (Lawrence, et al, 1991), rpoB (Mollet, et ai 9 1997), and 
infB (Hedegaard, et a/., 1999) which all showed that the genera Escherichia and 
Klebsiella are polyphyletic. There were few differences in branching between tuf 
and atpD genes. 

Even though Pantoea agglomerans and Pantoea dispersa indels were excluded for 
phylogenetic analysis, these two species grouped together and were distant from 
Enterobacter agglomerans ATCC 27989, adding another evidence that the latter 
species is heterogenous and that not all members of this species belong to the 
genus Pantoea. In fact, the E. agglomerans strain ATCC 27989 exhibits branch 
lengths similar to others Enterobacter species with both genes. Therefore, we 
suggest that this strain belong to the genus Enterobacter until further 
reclassification of that genus. 

tuf and atpD trees exhibit very short genetic distances between taxa belonging to 
the same genetic species including species segregated for clinical considerations. 
This first concern E. coli and Shigella species that were confirmed to be the same 
genetic species by hybridization studies (Brenner et al. 9 1972; Brenner et a/., 1972; 
Brenner et al, 1982) and phylogenies based on 16S rDNA (Wang et a/., 1997) and 
rpoB genes (Mollet, et al, 1997). Hybridization studies (Bercovier, et al, 1980) 
and phylogeny based on 16S rDNA genes (Ibrahim et al, 1994) demonstrated also 
that Yersinia pestis and Y. pseudotuberculosis are the same genetic species. Among 
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Yersinia pestis and Y. pseudotuberculosis, the three Klebsiella pneumoniae 
subspecies, E. coli-Shigella species, and Salmonella choleraesuis subspecies, 
Salmonella is a less tightly knit species than the other genetic species. The same is 
true for E. coli and Shigella species. 

Escherichia fergusonii is very close to E. coli-Shigella genetic species. This 
observation is corroborated by 16S rDNA phylogeny (McLaughlin et ah, 2000) but 
not by DNA hybridization values. In fact, E. fergusonii is only 49% to 63% related 
to E. coli-Shigella (Farmer III, et ah, 1985b). It was previously observed that very 
recendy diverged species may not be recognizable based on 16S rDNA sequences 
although DNA hybridization established them as different species (Fox et ah, 
1992). Therefore, E fergusonii could be a new "quasi-species". 

atpD phylogeny revealed Salmonella subspecies divisions consistent with the 
actual taxonomy. This result was already observed by Ghristensen et al 
(Christensen & Olsen, 1998). Nevertheless, tuf partial sequences discriminate less 
than atpD between Salmonella subspecies. 

Overall, tuf and atpD phylogenies exhibit enough divergence between species to 
ensure efficient discrimination. Therefore, it could be easy to distinguish 
phenotypically close enterobacteria belonging to different genetic species such as 
Klebsiella pneumoniae and Enterobacter aerogenes. 

Phylogenetic relationships between Salmonella, E. coli and C. freundii are not well 
defined. 16S rDNA and 23S rDNA sequence data reveals a closer relationship 
between Salmonella and E. coli than between Salmonella and C. freundii 
(Christensen et ah, 1998), while DNA homology studies (Selander et ah, 1996) 
and infB phylogeny (Hedegaard, et al, 1999) showed that Salmonella is more 
closely related to G freundii than to E. coll In that regard, tuf and atpD 
phylogenies are coherent with 16S rDNA and 23S rDNA sequence analysis. 
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Phylogenetic analyses were also performed using amino acids sequences, tuf tree 
based on amino acids is characterized by a better resolution between taxa outgroup 
and taxa ingroup (enterobacteria) than tree based on nucleic acids whereas atpD 
trees based on amino acids and nucleic acids give almost the same resolution 
between taxa outgroup and ingroup (data not shown). 

Relative rate test (or two cluster test (Takezaki et ah, 1995)) evaluates if evolution 
is constant between two taxa. Before to apply the test, the topology of a tree is 
determined by tree-building method without the assumption of rate constancy. 
Therefore, two taxa (or two groups of taxa) are compared with a third taxon that is 
an outgroup of the first two taxa (Takezaki, et a/., 1995). Few pairs of taxa that 
exhibited a great difference between their branch lengths at particular nodes were 
chosen to perform the test. This test reveals that tuf and atpD are not constant in 
their evolution within the family Enterobacteriaceae. For tuf for example, the 
hypothesis of rate constancy is rejected (Z value higher than 1*96) between 
Yersinia species. The same is true for Proteus species. For atpD, for example, 
evolution is not constant between Proteus species, between Proteus species and 
Providencia species, and between Yersinia species and Escherichia colL For 16S 
rDNA, for example, evolution is not constant between two E. colU between E. coli 
and Enterobacter aerogenes, and between coli and Proteus vulgaris. These 
results suggest that tuf atpD and 16S rDNA could not serve as a molecular clock 
for the entire family Enterobacteriaceae. 

Since the number and the nature of taxa can influence topology of trees, 
phylogenetic trees from tuf and atpD were reconstructed using sequences 
corresponding to strains for which 16S rDNA genes were published in GenEMBL. 
These trees were similar to those generated using 16S rDNA (Fig. 9). Nevertheless, 
16S rDNA tree gave poorer resolution power than tuf and atpD gene trees. Indeed, 
these latter exhibited less multifurcation (polytomy) than the 16S rDNA tree. 
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Comparison of distances based on to/, atpD, and 16S rDNA data. 

tuf atpD, and 16S rDNA distances (i.e. the number of differences per nucleotide 
site) were compared with each other for each pair of strains. We found that the tuf 
and atpD distances were respectively 2*268 ± 0-965 and 2-927 ± 0-896 times larger 
than 16S rDNA distances (Fig. 10a and b). atpD distances were 1-445 ± 0-570 
times larger than tuf distances (Fig. 10c). Figure 10 also shows that the tuf, atpD, 
and 16S rDNA distances between members of different species of the same genus 
(0-053 ± 0 034, 0 060 ± 0*020, and 0 024 ± 0 010, respectively) were in mean 
smaller than the distances between members of different genera belonging to the 
same family (0103 ± 0-053, 0 129 ± 0 051, and 0-044 ± 0 013, respectively). 
However, the overlap exhibits with standard deviations add to a focus of evidences 
that some enterobacterial genera are not well defined (Brenner, 1984). In fact, 
many distances for pairs of species especially belonging to the genera Escherichia, 
Shigella, Enterobacter, Citrobacter, Klebsiella, and Kluyvera overlap distances for 
pairs of species belonging to the same genus (Fig. 10). For example, distances for 
pairs composed by species of Citrobacter and species of Klebsiella overlap 
distances for pairs composed by two Citrobacter or by two Klebsiella. 

Observing the distance distributions, 16S rDNA distances reveal a clear separation 
between the families Enterobacteriaceae and Vibrionaceae despite the fact that the 
family Vibrionaceae is genetically very close to the Enterobacteriaceae (Fig. 10a 
and b). Nevertheless, tuf and atpD show higher discriminating power below the 
family level (Fig. 10a and b). 

There were some discrepancies in the relative distances for the same pairs of taxa 
between the two genes studied. First, distances between Yersinia species are at 
least two times lower for atpD than for tuf (Fig. 10c). Also, distances at the family 
level (between Enterobacteriaceae and Vibrionaceae) show that 
Enterobacteriaceae is a tightlier knit family with atpD gene (Proteus genus 
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excepted) than with ta/gene. Both genes well delineate taxa belonging to the same 
species. There is one exception with atpD: Klebsiella planticola and K. 
ornithinolithica belong to the same genus but fit with taxa belonging to the same 
species (Fig. 10a and c). These two species are also very close genotypically with 
tuf gene. This suggest that Klebsiella planticola and K. ornithinolithica could be 
two newborn species, tuf and atpD genes exhibit, little distances between 
Escherichia fergusonii and E. coli-Shigella species. Unfortunately, comparison 
with 16S rDNA could not be achieved because the E. fergusonii 16S rDNA 
sequence is not yet accessible in GenEMBL database. Therefore, the majority of 
phenotypically close enterobacteria could be easily discriminated genotypically 
using tuf and atpD gene sequences. 

In conclusion, tuf and atpD genes exhibit phylogenies consistent with 16S rDNA 
genes phylogeny. For example, they reveal that the family Enterobacteriaceae is 
monophyletic. Moreover, tuf and atpD distances provide a higher discriminating 
power than 16S rDNA distances. In fact, ft// and atpD genes discriminate, well 
between different genospecies and are conserved between strains of the same 
genetic species in such a way that primers and molecular probes for diagnostic 
purposes could be designed. Preliminary studies support these observations and 
diagnostic tests based on tuf and atpD sequence data to identify enterobacteria are 
currently under development. 

EXAMPLE 44: 

Testing new pairs of PCR primers selected from two species-specific genomic 
DNA fragments which are objects of our assigned US patent 6,001,564 

Objective : The goal of these experiments is to demonstrate that it is relatively easy 
for a person skilled in the art to find other PCR primer pairs from the species-specific 
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fragments used as targets for detection and identification of a variety of 
microorganisms. In fact, we wish to prove that the PCR primers previously tested by 
our group and which are objects of the present patent application are not the only 
possible good choices for diagnostic purposes. For this example, we used diagnostic 
targets described in our assigned US patent 6,001,564. 

Experimental strategy : We have selected randomly two species-specific genomic 
DNA fragments for this experiment. The first one is the 705-bp fragment specific to 
Staphylococcus epidermidis (SEQ ID NO: 36 from US patent 6,001,564) while the 
second one is the 466-bp fragment specific to Moraxella catarrhalis (SEQ ID NO: 
29 from US patent 6,001,564). Subsequently, we have selected from these two 
fragments a number of PCR primer pairs other than those previously tested. We have 
chosen 5 new primer pairs from each of these two sequences which are well 
dispersed along the DNA fragment (Figures 11 and 12). We have tested these 
primers for their specificity and compared them with the original primers previously 
tested. For the specificity tests, we have tested all bacterial species closely related to 
the target species based on phylogenetic analysis with three conserved genes (rRNA 
genes, tuf and atpD ). The rational for selecting a restricted number of bacterial 
species to evaluate the specificity of the new primer pairs is based on the fact that the 
lack of specificity of a DNA-based assay is attributable to the detection of closely 
related species which are more similar at the nucleotide level. Based on the 
phylogenetic analysis, we have selected (i) species from the closely related genus 
Staphylococcus \ Enterococcus, Streptococcus and Listeria to test the specificity of 
the S. epidermidis-sptcific PCR assays and (ii) species from the closely related genus 
Moraxella, Kingella and Neisseria to test the specificity of the M catarrhalis- 
specific PCR assays. 

Materials and methods 
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Bacterial strains. All bacterial strains used for these experiments were obtained 
from the American Type Culture Collection (ATCC, Rockville, MD). 



Genomic DNA isolation. Genomic DNA was purified from the ATCC reference 
strains by using the G-nome DNA kit (Bio 101 Inc., Vista, CA). 

Oligonucleotide design and synthesis. PCR primers were designed with the help of 
the Oligo primer analysis software Version 4.0 (National Biosciences Inc., 
Plymouth, Minn.) and synthesized using a model 391 DNA synthesizer (Applied 
Biosystems, Foster City, CA). 

PCR assays. All PCR assays were performed by using genomic DNA purified from 
reference strains obtained from the ATCC. One /il of purified DNA preparation 
(containing 0.01 to 1 ng of DNA per ^1) was added directly into the PCR reaction 
mixture. The 20 fiL PCR reactions contained final concentrations of 50 mM KC1; 10 
mM Tris-HCl (pH 9.0), 0.1% Triton X-100, 2.5 mM MgCl 2 , 0.4 fiM of each primer, 
200 iaM of each of the four dNTPs and 0.5 unit of Taq DNA polymerase (Promega, 
Madison, WI) combined with the TaqStart™ antibody (Clontech Laboratories Inc., 
Palo Alto, CA). An internal control was integrated into all amplification reactions to 
verify the efficiency of the amplification reaction as well as to ensure that significant 
PCR inhibition was absent. Primers amplifying a region of 252 bp from a control 
plasmid added to each amplification reaction were used to provide the internal 
control. PCR reactions were then subjected to thermal cycling (3 min at 95°C 
followed by 30 cycles of 1 second at 95°C for the denaturation step and 30 seconds at 
50 to 65 °C for the annealing-extension step) using a PTC-200 thermal cycler (MJ 
Research Inc., Watertown, MA). PCR amplification products were then analyzed by 
standard agarose gel (2%) electrophoresis. Amplification products were visualized in 
agarose gels containing 0.25 /ig/mL of ethidium bromide under UV at 254 nm. 



Results 
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Tables 21 and 22 show the results of specificity tests with the 5 new primer pairs 
selected from SEQ ID NO: 29 (specific to M. catarrhalis from US patent 6,001,564) 
and SEQ ID NO: 36 (specific to S. epidermidis from US patent 6,001,564), 
respectively. In order to evaluate the performance of these new primers pairs, we 
compared them in parallel with the original primer pairs previously tested. 

For M. catarrhalis, all of the 5 selected PCR primer pairs were specific for the target 
species because none of the closely related species could be amplified (Table 21). In 
fact, the comparison with the original primer pair SEQ ID NO: 118 + SEQ ID NO: 
1 19 (from US patent 6,001,564) revaled that all new pairs showed identical results in 
terms of specificity and sensitivity thereby suggesting their suitability for diagnostic 
purposes. 

For S. epidermidis, 4 of the 5 selected PCR primer pairs were specific for the target 
species (Table 22). It should be noted that for 3 of these four primer pairs the 
annealing temperature had to be increased from 55 °C to 60 or 65 °C to attain 
specificity for S. epidermidis. Again the comparison with the original primer pair 
SEQ ID NO: 145 + SEQ ID NO: 146 (from US patent 6,001,564) revealed that these 
four primer pairs were as good as the original pair. Increasing the annealing 
temperature for the PCR amplification is well known by persons skilled in the art to 
be a very effective way to improve the specificity of a PCR assay (Persing et a/., 
1993, Diagnostic Molecular Microbiology: Principles and Applications, American 
Society for Microbiology, Washington, D.C.; Ehrlich and Greenberg, 1994, PCR- 
based Diagnostics in Infectious Disease, Blackwell Scientific Publications, Boston, 
MA). In fact, those skilled in the art are well aware of the fact that the annealing 
temperature is critical for the optimization of PCR assays. Only the primer pair 
VBsep3 + VBsep4 amplified bacterial species other than S. epidermidis including the 
staphylococcal species S. capitis, S. cohnii, S. aureus, S. haemolyticus and S. hominis 
(Table 22). For this non-specific primer pair, increasing the annealing temperature 
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from 55 to 65 °C was not sufficient to attain the desired specificity. One possible 
explanation for the fact that it appears sligthly easier to select species-specific 
primers for M. catarrhalis than for S. epidermidis is that M catarrhalis is more 
isolated in phylogenetic trees than S. epidermidis. The large number of coagulase 
negative staphylococcal species such as S. epidermidis is largely responsible for this 
phylogenetic clustering. 

Conclusion 

These experiment clearly show that it is relatively easy for a person skilled in the art 
to select, from the species-specific DNA fragments selected as target for 
identification, PCR primer pairs suitable for diagnostic purposes other than those 
previously tested. The amplification conditions can be optimize by modifying critical 
variables such as the annealing temperature to attain the desired specificity and 
sensitivity. Consequently, we consider that it is legitimate to claim any possible 
primer sequences selected from the species-specific fragment and that it would be 
unfair to grant only the claims dealing with the primer pairs previously tested. By 
extrapolation, these results strongly suggest that it is also relatively easy for a person 
skilled in the art to select, from the species-specific DNA fragments, DNA probes 
suitable for diagnostic purposes other than those previously tested. 

EXAMPLE 45: 

* 

Testing modified versions of PCR primers derived from the sequence of several 
primers which are objects of US patent 6,001,564. 

Objective : The purpose of this project is to verify the efficiency of amplification by 
modified PCR primers derived from primers previously tested. The types of primer 
modifications to be tested include (i) variation of the sequence at one or more 
nucleotide positions and (ii) increasing or reducing the length of the primers. For this 
example, we used diagnostic targets described in US patent 6,001,564. 
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a) Testing primers with nucleotide changes 

We have designed 13 new primers which are derived from the S. epidermidis- 
specific SEQ ID NO: 146 from US patent 6,001,564 (Table 23). These primers have 
been modified at one or more nucleotide positions. As shown in Table 23, the 
nucleotide changes were introduced all along the primer sequence. Furthermore, 
instead of modifying the primer at any nucleotide position, the nucleotide changes 
were introduced at the third position of each codon to better reflect potential genetic 
variations in vivo. It should be noted that no nucleotide changes were introduced at 
the 3' end of the oligonucleotide primers because those skilled in the art are well 
aware of the fact that mimatches at the 3* end should be avoided (Persing et ed. 9 
1993, Diagnostic Molecular Microbiology: Principles and Applications, American . 
Society for Microbiology, Washington, D.C.). All of these modified primers were 
tested in PCR assays in combination with SEQ ID NO: 145 from US patent 

j 

6,001,564 and the efficiency of the amplification was compared with the original 
primer pair SEQ ID NO: 145 + SEQ ID NO: 146 previously tested in US patent 
6,001,564. 

b) Testing shorter or longer versions of primers 

We have designed shorter and longer versions of the original S. epidermidis-speci&c 
PCR primer pair SEQ ID NO: 145 + 146 from US patent 6,001,564 (Table 24) as 
well as shorter versions of the original P. aeruginosa-specific primer pair SEQ ID 
NO: 83 + 84 from US patent 6,001,564 (Table 25). As shown in Tables 24 and 25, 
both primers of each pair were shortened or lengthen to the same length. Again, those 
skilled in the art know that the melting temperature of both primers from a pair 
should be similar to avoid preferential binding at one primer binding site which is 
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detrimental in PCR (Persing et ah, 1993, Diagnostic Molecular Microbiology: 
Principles and Applications, American Society for Microbiology, Washington, D.C; 
Ehrlich and Greenberg, 1994, PCR-based Diagnostics in Infectious Disease, 
Blackwell Scientific Publications, Boston, MA). All of these shorter or longer primer 
versions were tested in PCR assays and the efficiency of the amplification was 
compared with the original primer pair SEQ ID NOs 145 and 146. 

Materials and methods 

See the Materials and methods section of Example 44. 

Results 

a) Testing primers with nucleotide changes 

The results of the PCR assays with the 13 modified versions of SEQ ID NO: 146 

i _ 

from US patent 6,001,564 are shown in Table 23. The 8 modified primers having ,a 
single nucleotide variation showed an efficiency of amplification identical to the 
original primer pair based on testing with 3 different dilutions of genomic DNA. The 
four primers having two nucleotide variations and primer VBmutl2 having 3 
nucleotide changes also showed PCR results identical to those obtained with the 
original pair. Finally, primer VBmutl3 with four nucleotide changes showed a 
reduction in sensitivity by approximately one log as compared with the original 
primer pair. However, reducing the annealing temperature from 55 to 50 °C gave an 
efficiency of amplification very similar to that observed with the original primer pair 
(Table 23). In fact, reducing the annealing temperature of PCR cycles represents an 
effective way to reduce the stringency of hybridization for the primers and 
consequently allows the binding of probes with mismatches (Persing et aL, 1993, 
Diagnostic Molecular Microbiology: Principles and Applications, American Society 
for Microbiology, Washington, D.C). Subsequently, we have confirmed the 
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specificity of the PCR assays with each of these 13 modified versions of SEQ ID 
NO: 146 from US patent 6,001,564 by performing amplifications from all bacterial 
species closely related to S. epidermidis which are listed in Table 22. 

b) Testing shorter or longer versions of primers 

For these experiments, two primer pairs were selected: i) SEQ ID NO: 145 + 146 
from US patent 6,001,564 (specific to S. epidermidis) which are AT rich and ii) SEQ 
ID NO: 83 + 84 (specific to P. aeruginosa) which are GC rich. For the AT rich 
sequence, primers of 15 to 30 nucleotide in length were designed (Table 24) while 
for the GC rich sequences, primers of 13 to 19 nucleotide in length were designed 
(Table 25). 

Table 24 shows that, for an annealing temperature of 55 °C, the 30- 25-, 20- and 17- 
nucleotide versions of SEQ ID NO: 145 and 146 from US patent 6,001,564 all 
showed identical results as compared with the original primer pair except that the 17- 

- F 
\ r . J 

nucleotide version amplified slightly less efficiently the S. epidermidis DNA. 
Reducing the annealing temperature from 55 to 45 °C for the 17-nucleotide version 
allowed to increase the amplification efficiency to a level very similar to that with the 
original primer pair (SEQ ID NO: 145 + 146 from US patent 6,001,564). Regarding 
the 15-nucleotide version, there was amplification ofS. epidermidis DNA only when 
the annealing temperature was reduced to 45 °C. Under those PCR conditions the 
assay remained S. epidermidis-specific but the amplification signal with S. 
epidermidis DNA was sligthly lower as compared with the original primer pair. 
Subsequently, we have further confirmed the specificity of the shorter or longer 
versions by amplifying DNA from all bacterial species closely related to S. 
epidermidis which are listed in Table 22. 

Table 25 shows that, for an annealing temperature of 55 °C, all shorter versions of 
SEQ ID NO: 83 and 84 from US patent 6,001,564 showed identical PCR results as 
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compared with the original primer pair. As expected, these results show that it is 
simpler to reduce the length of GC rich as compared with AT rich. This is 
attributable to the fact that GC binding is more stable than AT binding. 

* 

Conclusion 

a) Testing primers with nucleotide changes 

The above experiments clearly show that PCR primers may be modified at one or 
more nucleotide positions without affecting the specificity and the sensitivity of the 
PCR assay. These results strongly suggest that a given oligonucleotide can detect 
variant genomic sequences from the target species. In fact, the nucleotide changes in 
the selected primers were purposely introduced at the third position of each codon to 
mimic nucleotide variation in genomic DNA. Thus we conclude that it is justified to 
claim "a variant thereof for i) the SEQ IDs of the fragments and oligonucleotides 
which are object of the present patent application and ii) genomic variants of the 
target species. 

b) Testing shorter or longer versions of primers 

The above experiments clearly show that PCR primers may be shorter or longer 
without affecting the specificity and the sensitivity of the PCR assay. We have 
showed that oligonucleotides ranging in sizes from 13 to 30 nucleotides may be as 
specific and sensitive as the original primer pair from which they were derived. 
Consequently, these results suggest that it is not exaggerated to claim sequences 
having at least 12 nucleotide in length. 
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This invention has been described herein above, and it is readily 
apparent that modifications can be made thereto without departing from the 
spirit of this invention. These modifications are under the scope of this 
invention, as defined in the appended claims. 
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Table 1. Distribution (%) of nosocomial pathogens for various human infections in USA 
(1990-1992)'. 
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Data recorded by the National Nosocomial Infections Surveillance (NNIS) from 80 hospitals 
(Emori and Gaynes, 1993, Clin. Microbiol. Rev., 6:428-442). 
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Table 2. 



Distribution (%) of bloodstream infection pathogens in Quebec (1995), 
Canada (1992), UK (1969-1988) and USA (1990-1992). 
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vvi i ii 1 1 Li i iiiy — 

acquired 


nwduiiar 

acquired 


4 

USA 

acquired 




C tuff 






OA ft 




^ n 
o.yj 


10 


S. epidermidis and 














other CoNS 


25.8 


*» 


0.5 


7.2 


31.0 




S. aureus 


9.6 




9.7 


19.4 


16.0 




S. pneumoniae 


6.3 




22.5 


2.2 






E. faecalis 


3.0 




1.0 


4.2 




15 


E. faecium 


2.6 




0.2 


0.5 






Enterococcus sp. 








9.0 






H. influenzae 


1.6 




3.4 


0.4 






P. aeruginosa 


1.5 


8.2 


1.0 


8.2 


3.0 






3 0 


11 2 


3 0 


9 2 


4 0 


20 


P. mirabilis 




3.9 


2.8 


5.3 


1.0 




S. pyogenes 






1.9 


0.9 






Enterobacter sp. 


4.1 


5.5 


0.5 


2.3 


4.0 




Candida sp. 


8.5 






1.0 


8.0 




Others 


18.5 


17.4 


28.7 


18.9 


19.0 



25 



30 



Data obtained for 270 isolates collected at the Centre Hospitalier de I'Universite Laval (CHUL) 
during a . 5 month period (May to October 1995). 

Data from 10 hospitals throughout Canada representing 941 gram-negative isolates. 
(Chamberiand et a/., 1992, Clin. Infect Dis. t 15:615-628). 

Data from a 20-year study (1969-1988) for nearly 4000 isolates. (Eykyn et a/. ( 1990, J. 
Antimicrob. Chemother., Suppl. C, 25:41-58). 

Data recorded by the National Nosocomial Infections Surveillance (NNIS) from 80 hospitals 
(Emori and Gaynes, 1993, Clin. Microbiol. Rev. t 6:428-442). 
Coagulase-negative staphylococci. 
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Table 3. Distribution of positive and negative clinical specimens tested at the 

microbiology laboratory of the CHUL (February 1994 - January 1995). 



Clinical specimens 
and/or sites 


No. of samples 
tested (%) 


% of positive 
specimens 


% of negative 
specimens 


Urine 


17,981 (54.5) 


19.4 


80.6 


Blood culture/marrow 


10,010(30.4) 


6.9 


93.1 


Sputum 


1,266 (3.8) 


68.4 


31.6 


Superficial pus 


1,136 (3.5) 


72.3 


27.7 


Cerebrospinal fluid 


553(1.7) 


1.0 


99.0 


Synovial fluid 


523(1.6) 


2.7 


97.3 


Respiratory tract 


502(1.5) 


56.6 


43.4 


Deep pus 


473(1.4) 


56.8 


43.2 


Ears 


289 (0.9) 


47.1 


52.9 


Pleural and pericardial fluid 


132 (0.4) 


1.0 


99.0 


Peritoneal fluid 


101(0,3) 


28.6 


71.4 


Total: 


32,966 (100.0) 


20.0 


80.0 
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Table 4. Example of microbial species for which tuf and/or atpD and/or recA nucleic acids and/or 

sequences are used in the present invention. 



Bacterial species 



Abiotrophia adiacens 
Abiotrophia defectiva 

Achromobacter xylosoxidans subsp. denitrificans 
1 0 Acetobacteriwn woodi 

Acetobacter aceti 

Acetobacter altoacetigenes 

Acetobacter potyoxogenes 

Acholeplasma laidlawii 
1 5 Acidothermus cellulolyticus 

Acidiphilum facilis 

Acinetobacter baumannii 

Acinetobacter calcoaceticus 

Acinetobacter Iwoffii 
20 Actinomyces meyeri 

Aerococcus viridans 

Aeromonas hydrophila 

Aeromonas salmonicida 

Agrobacterium radiobacter 
25 Agrobacterium tumefaciens 

Alcaligenes faecalis subsp. faecalis 

Allochromatium vinosum 

Anabaena variabilis 

Anacystis nidulans 
30 Anaerorhabdus Jurcosus 

Aquifex aeolicus 

Aquifex pyrophilus 

Arcanobacterium haemotyticum 

Archaeoglobus fulgidus 
35 Azotobacter vinelandii 

Bacillus anthracis 

Bacillus cereus 

Bacillus firmus 

Bacillus halodurans 
40 Bacillus megaterium 

Bacillus mycoides 

Bacillus pseudomycoides 

Bacillus stearothermophilus 

Bacillus subtilis 
45 Bacillus thuringiensis 

Bacillus weihenstephanensis 

Bacteroides distasonis 

Bacteroides fragilis 

Bacteroides forsythus 
50 Bacteroides ovatus 

Bacteroides vulgatus 

Bartonella henselae 

Bifidobacterium adolescentis 

Bifidobacterium breve 
55 Bifidobacterium dentium 

Bifidobacterium longum 

Blastochloris viridis 

Borrelia burgdorferi 

Bordetella pertussis 
60 Bordetella bronchiseptica 

Brucella abortus 

Brevibacterium linens 



65 



70 



75 



80 



85 



90 



95 



100 



105 



110 



115 



Brevibacterium flavum 

Brevundimonas diminuta 

Buchnera aphidicola 

Budvicia aquatica 

Burkholderia cepacia 

Burkholderia mallei 

Burkholderia pseudomallei 

Buttiauxella agrestis 

Butyrivibrio fibrisolvens 

Campylobacter coli 

Campylobacter curvus 

Campylobacter fetus subsp. fetus 

Campylobacter fetus subsp. venerealis 

Campylobacter gracilis 

Campylobacter jejuni 

Campylobacter jejuni subsp. doylei 

Campylobacter jejuni subsp. jejuni 

Campylobacter lari 

Campylobacter rectus 

Campylobacter sputorum subsp. sputorum 

Campylobacter upsaliensis 

Cedecea davisae 

Cedecea lapagei 

Cedecea neteri 

Chlamydia pneumoniae 

Chlamydia psittaci 

Chlamydia trachomatis 

Chlorobium vibriqforme 

Chloroflexus aurantiacus 

Chryseobacterium meningosepticwn 

Citrobacter amalonaticus 

Citrobacter braakii 

Citrobacter farmeri 

Citrobacter freundii 

Citrobacter koseri 

Citrobacter sedlakii 

Citrobacter werkmanii 

Citrobacter youngae 

Clostridium acetobutylicum 

Clostridium beijerinckii 

Clostridium bifermentans 

Clostridium botulinum 

Clostridium difficile 

Clostridium innocuum 

Clostridium histolyticum 

Clostridium novyi 

Clostridium septicum 

Clostridium perfhngens 

Clostridium ramosum 

Clostridium sordellii 

Clostridium tertium 

Clostridium tetani 

Comamonas acidovorans 

Corynebacterium accolens 

Corynebacterium bovis 

Corynebacterium cervicis 
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Table 4. Example of microbial species for which tuf and/or atpD and/or recA nucleic acids and/or 
sequences are used in the present invention (continued). 

Bacterial species (continued) 



Corynebacteriwn diphtheriae 

Corynebacterium flavescens 

Corynebacteriwn genitalium 

Corynebacterium glutamicum 
10 Corynebacterium jeikeium 

Corynebacterium kutscheri 

Corynebacterium minutissimum 

Corynebacterium mycetoides 

Corynebacterium pseudodiphtheriticum 
1 5 Corynebacterium pseudogenitalium 

Corynebacterium pseudotuberculosis 

Corynebacterium renale 

Corynebacterium striatum 

Corynebacterium ulcerans 
20 Corynebacterium ureatyticum 

Corynebacterium xerosis 

Coxieila burnetii 

Cytophaga lytica 

Deinococcus radiodurans 
25 Deinonema sp. 

Edwardsiella hoshinae 

Edwardsiella tarda 

Ehrlichia canis 

Ehrlichia risticii 
30 Eikenella corrodens 

Enterobacter aerogenes 

Enterobacter agglomerans 

Enterobacter amnigenus 

Enterobacter asburiae 
3 5 Enterobacter cancerogenus 

Enterobacter cloacae 

Enterobacter gergoviae 

Enterobacter hormaechei 

Enterobacter sakazakii 
40 Enterococcus avium 

Enterococcus casseliflavus 

Enterococcus cecorum 

Enterococcus columbae 

Enterococcus dispar 
45 Enterococcus durans 

Enterococcus faecalis 

Enterococcus faecium 

Enterococcus flavescens 

Enterococcus gallinarum 
50 Enterococcus hirae 

Enterococcus malodoratus 

Enterococcus mundtii 

Enterococcus pseudoavium 

Enterococcus raffinosus 
55 Enterococcus saccharotyticus 

Enterococcus solitarius 

Enterococcus sulfureus 

Erwinia amylovora 

Erwinia carotovora 
60 Escherichia coli 

Escherichia fergusonii 

Escherichia hermannii 

Escherichia vulneris 



Eubacterium lentum 
65 Eubacterium nodatum 

Ewingella americana 
Francisella tularensis 
Frankia alni 

Fervidobacterium islandicum 
70 Fibrobacter succinogenes 

Flavobacterium ferrigeneum 

Flexistipes sinusarabici 

Fusobacterium gonidiaformans 

Fusobacterium necrophorum subsp. necrophorum 
75 Fusobacterium nucleatum subsp. potymorphum 

Gardnerella vaginalis 

Gemella haemotysans 

Gemella morbillorum 

Globicatella sanguis 
80 Gloeobacter violaceus 

Gloeothece sp. 

Gluconobacter oxydans 

Haemophilus actinomycetemcomitans 

Haemophilus aphrophilus 
85 Haemophilus ducreyi 

Haemophilus haemotyticus 

Haemophilus influenzae 

Haemophilus parahaemotyticus 

Haemophilus parainfluenzae 
90 Haemophilus paraphrophilus 

Haemophilus segnis 

Hafiiia alvei 

Halobacterium marismortui 

Halobacterium salinarum 
95 Haloferax volcanii 

Helicobacter pylori 

Herpetoshiphon aurantiacus 

Kingella kingae 

Klebsiella ornithinolytica 
1 00 Klebsiella oxytoca 

Klebsiella planticola 

Klebsiella pneumoniae subsp. ozaenae 

Klebsiella pneumoniae subsp. pneumoniae 

Klebsiella pneumoniae subsp. 
1 05 rhinoscleromatis 

Klebsiella terrigena 

Kluyvera ascorbata 

Kluyvera cryocrescens 

Kluyvera georgiana 
110 Kocuria kristinae 

Lactobacillus acidophilus 

Lactobacillus garvieae 

Lactobacillus paracasei 

Lactobacillus casei subsp. casei 
115 Lactococcus garvieae 

Lactococcus lactis 

Lactococcus lactis subsp. lactis 

Leclercia adecarboxylata 

Legionella micdadei 
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Table 4. Example of microbial species for which tuf and/or atpD and/or recA nucleic acids and/or 

sequences are used in the present invention (continued). 



Bacterial species (continued) 



Legionella pneumophila subsp. pneumophila 

Leminorella grimontii 

Leminorella richardii 
1 0 Leptospira biflexa 

Leptospira interrogans 

Leuconostoc mesenteroides subsp. 

dextranicum 

Listeria innocua 
1 5 Listeria ivanovii 

Listeria monocytogenes 

Listeria seeligeri 

Macrococcus caseolyticus 

Magnetospirillum magnetotacticum 
20 Megamonas hypermegale 

Methanobacteriwn thermoautotrophicum 

Methanococcus jannaschii 

Methanococcus vannielii 

Methanosarcina barkeri 
25 Methanosarcina jannaschii 

Methylobacillus flagellatum 

Methylomonas clara 

Micrococcus luteus 

Micrococcus lylae 
30 Mitsuokella multacidus 

Mobituncus curtisii subsp. holmesii 

MoellereUa thermoacetica 

Moellerella wisconsensis 

MooreUa thermoacetica 
35 Moraxella catarrhalis 

Moraxella osloensis 

Morganella morganii subsp. morganii 

Mycobacterium avium 

Mycobacterium bovis 
40 Mycobacterium gordonae 

Mycobacterium kansasii 

Mycobacterium leprae 

Mycobacterium terrae 

Mycobacterium tuberculosis 
45 Mycoplasma capricolum 

Mycoplasma gallisepticum 

Mycoplasma genitalium 

Mycoplasma hominis 

Mycoplasma pirum 
50 Mycoplasma mycoides 

Mycoplasma pneumoniae 

Mycoplasma pulmonis 

Mycoplasma salivarium 

Myxococcus xanthus 
55 Neisseria animalis 

Neisseria canis 

Neisseria cinerea 

Neisseria cuniculi 

Neisseria elongata subsp. elongata 
60 Neisseria elongata subsp. intermedia 

Neisseria flava 

Neisseria flavescens 



Neisseria gonorrhoeae 

Neisseria lactamica 
65 Neisseria meningitidis 

Neisseria mucosa 

Neisseria perflava 

Neisseria pharyngis var. flava 

Neisseria polysaccharea 
70 Neisseria sicca 

Neisseria subflava 

Neisseria weaveri 

Obesumbacterium proteus 

Ochrobactrum anthropi 
75 Pantoea agglomerans 

Pantoea dispersa 

Paracoccus denitrificans 

Pasteurella multocida 

Pectinatus frisingensis 
80 Peptococcus niger 

Peptostreptococcus anaerobius 

Peptostreptococcus asaccharolyticus 

Peptostreptococcus prevotii 

Phormidium ectocarpi 
85 Pirellula marina 

Planobispora rosea , 

Plesiomonas shigelloides 

Plectonema boryanum 

Porphyromonas asaccharolytica 
90 Porphyromonas gingivalis 

Pragiafontium 

Prevotella buccalis 

Prevotella melaninogenica 

Prevotella oralis 
95 Prevotella ruminocola 

Prochlorothrix hollandica 

Propionibacterium acnes 

Propionigenium modestum 

Proteus mirabilis 
1 00 Proteus penneri 

Proteus vulgaris 

Providencia alcalifaciens 

Providencia rettgeri 

Providencia rustigianii 
1 05 Providencia stuartii 

Pseudomonas aeruginosa 

Pseudomonas fluorescens 

Pseudomonas putida 

Pseudomonas stutzeri 
110 Psychrobacter phenylpyruvicum 

Pyrococcus abyssi 

Rahnella aquatilis 

Rickettsia prowazekii 

Rhizobium leguminosarum 
115 Rhizobium phaseoli 

Rhodobacter capsulatus 

Rhodobacter sphaeroides 
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Table 4. Example of microbial species for which tuf and/or atpD and/or recA nucleic acids and/or 
sequences are used in the present invention (continued). 



5 



Rhodopseudomonas palustris 
Rhodospirillum rubnun 
1 0 Ruminococcus albus 
Ruminococcus bromii 
Salmonella bongori 

Salmonella choleraesuis subsp. arizonae 
Salmonella choleraesuis subsp 
1 5 choleraesuis 

Salmonella choleraesuis subsp. 
diarizonae 

Salmonella choleraesuis subsp. 
houtenae 

20 Salmonella choleraesuis subsp. indica 

Salmonella choleraesuis subsp. salamae 

Serpulina hyodysenteriae 

Serratia ficaria 

Serratiafonticola 
25 Serratia grimesii 

Serratia liquefaciens 

Serratia marcescens 

Serratia odorifera 

Serratia plymuthica 
30 Serratia rubidaea 

ShewaneUa putrefaciens 

Shigella boydii 

Shigella dysenteriae 

Shigella flexneri 
35 Shigella sonnei 

Sinorhizobium meliloti 

Spirochaeta aurantia 

Staphylococcus aureus 

Staphylococcus aureus subsp. aureus 
40 Staphylococcus auricularis 

Staphylococcus capitis subsp. capitis 

Staphylococcus cohnii subsp. cohnii 

Staphylococcus epidermidis 

Staphylococcus haemotytkus 
45 Staphylococcus hominis 

Staphylococcus hominis subsp. hominis 

Staphylococcus lugdunensis 

Staphylococcus saprophyticus 

Staphylococcus sciuri subsp. sciuri 
50 Staphylococcus simulans 

Staphylococcus warneri 

Stigmatella aurantiaca 

Stenotrophomonas maltophilia 

Streptococcus acidominimus 
55 Streptococcus agalactiae 

Streptococcus anginosus 

Streptococcus bovis 

Streptococcus cricetus 

Streptococcus cristatus 
60 Streptococcus downei 

Streptococcus dysgalactiae 

Streptococcus equi subsp. equi 

Streptococcus ferus 



ial species (continued) 



Streptococcus gordonii 
65 Streptococcus macacae 

Streptococcus mitis 

Streptococcus mutans 

Streptococcus oralis 

Streptococcus parasanguinis 
70 Streptococcus pneumoniae 

Streptococcus pyogenes 

Streptococcus ratti 

Streptococcus salivarius 

Streptococcus salivarius subsp. thermophilus 
75 Streptococcus sanguinis 

Streptococcus sobrinus 

Streptococcus suis 

Streptococcus uberis 

Streptococcus vestibularis 
80 Streptomyces anbofaciens 

Streptomyces aureofaciens 

Streptomyces cinnamoneus 

Streptomyces coelicolor 

Streptomyces collinus 
85 Streptomyces lividans 

Streptomyces netropsis 

Streptomyces ramocissimus 

Streptomyces rimosus 

Streptomyces venewelae 
90 Succinivibrio dextrinosolvens 

Synechococcus sp. 

Synechocystis sp. 

Tatumella ptyseos 

Taxeobacter occealus 
95 Tetragenococcus halophilus 

Thermoplasma acidophilum 

Thermotoga maritima 

Thermus aquaticus 

Thermus thermophilus 
1 00 Thiobacillus ferrooxidans 

Thiomonas cuprina 

Trabulsiella guamensis 

Treponema pallidum 

Ureaplasma ureafyticum 
105 Veillonella parvula 

Vibrio alginotyticus 

Vibrio anguillarum 

Vibrio cholerae 

Vibrio mimicus 
110 Wolinella succinogenes 

Xanthomonas citri 

Xanthomonas oryzae 

Xenorhabdus bovieni 

Xenorhabdus nematophilus 
115 Yersinia bercovieri 

Yersinia enterocolitica 

Yersinia frederiksensii 

Yersinia intermedia 

Yersinia pestis 
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Table 4. Example of microbial species for which tuf and/or atpD and/or recA nucleic acids and/or 
sequences are used in the present invention (continued). 



5 Bacterial species (continued) 

Yersinia pseudotuberculosis 
Yersinia rohdei 
Yokenella regensburgei 
10 Zoogloea ramigera 
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Table 4. 



Example of microbial species for which tuf and/or atpD and/or recA nucleic acids and/or 
sequences are used in the present invention (continued). 



Fungal species 



Absidia corymbifera 
Absidia glauca 
Alternaria alternata 

1 0 Arxula adeninivorans 
Aspergillus flavus 
Aspergillus fumigatus 
Aspergillus nidulans 
Aspergillus niger 

1 5 Aspergillus oryzae 
Aspergillus terreus 
Aspergillus versicolor 
Aureobasidium pullulans 
Basidiobolus ranarum 

20 Bipolaris hawaiiensis 
Bilophila wadsworthia 
Blastoschizomyces capitatus 
Blastomyces dermatitidis 
Candida albicans 

25 Candida catenulata 
Candida dubliniensis 
Candida famata 
Candida glabrata 
Candida guilliermondii 

30 Candida haemulonii 
Candida inconspicua 
Candida kefyr 
Candida krusei 
Candida lambica 

35 Candida lusitaniae 
Candida norvegica 
Candida norvegensis 
Candida parapsilosis 
Candida rugosa 

40 Candida sphaerica 
Candida tropicalis 
Candida utilis 
Candida viswanathii 
Candida zeylanoides 

45 Cladophialophora carrionii 
Coccidioides immitis 
Coprinus cinereus 
Cryptococcus albidus 
Cryptococcus hwnicolus 

50 Cryptococcus laurentii 

Cryptococcus neoformans 
Cunninghamella bertholietiae 
Curvularia lunata 
Emericella nidulans 

55 Emmonsia parva 

Eremothecium gossypii 
Exophiala dermatitidis 
Exophiala jeanselmei 
Exophiala moniliae 

60 Exserohilum rostratum 
Eremothecium gossypii 
Fonsecaea pedrosoi 



65 



70 



75 



80 



85 



90 



95 



100 



105 



110 



Fusarium moniliforme 
Fusarium oxysporum 
Fusarium solani 
Geotrichum sp. 
Histoplasma capsulation 
Hortaea werneckii 
IssatchenJda orientalis Kudrjanzev 
Kluyveromyces lactis 
Malassezia furfur 
Malassezia pachydermatis 
Malbranchea filamentosa 
Metschnikowia pulcherrima 
Microsporum audouinii 
Microsporum cards 
Mucor circinelloides 
Neurospora crassa 
Paecilomyces lilacinus 
Paracoccidioides brasiUensis 
Penicillium marneffei 
Phialaphora verrucosa 
Pichia anomala 
Piedraia hortai 
Podospora anserina 
Podospora curvicolla 
Puccinia graminis 
PseudaUescheria boydii 
Reclinomonas americana 
Rhizomucor racemosus 
Rhizopus oryzae 
Rhodotorula minuta 
Rhodotorula mucilaginosa 
Saccharomyces cerevisiae 
Saksenaea vasiformis 
Schizosaccharomyces pombe 
Scopulariopsis koningii 
Sordaria macrospora 
Sporobolomyces salmonicolor 
Sporothrix schencMi 
Stephanoascus ciferrii 
Syncephalastrum racemosum 
Trichoderma reesei 
Trichophyton mentagrophytes 
Trichophyton rubrum 
Trichophyton tonsurans 
Trichosporon cutaneum 
Ustilago maydis 
Wangiella dermatitidis 
Yarrowia lipolytica 
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Table 4. Example of microbial species for which tuf and/or atpD and/or recA nucleic acids and/or 
sequences are used in the present invention (continued). 



Parasitical species 

5 

Babesia bigemina 

Babesia bovis 

Babesia microti 

Blastocystis hominis 
10 Crithidiafasciculata 

Cryptosporidium parvum 

Entamoeba histolytica 

Giardia lamblia 

Kentrophoros sp. 
1 5 Leishmania aethiopica 

Leishmania amazonensis 

Leishmania braziliensis 

Leishmania donovani 

Leishmania infantum 
20 Leishmania enriettii 

Leishmania gerbilli 

Leishmania guyanensis 

Leishmania hertigi 

Leishmania major 
25 Leishmania mexicana 

Leishmania panamensis 

Leishmania tarentolae 

Leishmania tropica 

Neospora caninum 
. 30 Onchocerca volvulus 

Plasmodium berghei 

Plasmodium falciparum 

Plasmodium knowlesi 

Porphyra purpurea 
3 5 Toxoplasma gondii 

Treponema pallidum 

Trichomonas tenax 

Trichomonas vaginalis 

Trypanosoma brucei 
40 Trypanosoma brucei subsp. brucei 

Trypanosoma congolense 

Trypanosoma cruzi 
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Table 5. Antimicrobial agents resistance genes selected for diagnostic purposes. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Gene 


Antimicrobial agent 


Bacteria 1 


ACCESSION NO. 


SEQ ID NO. 


nnr/l\ Jh 2 
uuC\J/-W 


Aminoglycosides 


cnierouactenaceae 
rSeUQOmOnQuS 






aac(3)-IIb 2 


Aminoglycosides 


Enterobacteriaceae, 
Pseudomonads 


M97172 




aac(3)-IVa 2 


Aminoglycosides 


Enterobacteriaceae 


X01385 




aac(j)'VIa 


Aminog lycos ides 


Enterobacteriaceae, 
rseuflomonaas 


l IOOA ■ ^ 

M8S012 




aac[2 )-la 


Aminoglycosides 


Enterobacteriaceae, 
rseudomonads 


X04555 




aac(o )-apn(Z ) 


Aminoglycosides 


enterococcus sp., 




83-86 J 






otapnyiococcus sp. 






aac(6')-Ia, 2 


Anunogiycosiaes 


kznteroDacienaceae, 
Pseudomonads 


Mioyo/ 




aac(o )'Ic * 


Aminoglycosides 


Enterobacteriaceae, 
r seudo monads 


M94066 




aac(o )-Ua A 


A mi nog lycos ides 


Pseudomonads 




112 H 


aadB[a/i/(2>/a 2 ] 


Aminoglycosides 


Enterobacteriaceae 




53-54 3 


aacCl [aac(3)-Ia *1 


Aminoglycosides 


Pseudomonads 




55-56 3 


aacC2 [aac(3)-lla 2 ] 


Aminoglycosides 


Pseudomonads 




57-58 3 


aacC3 [aac(3)-iil *-\ 


A • 1 • J 

Aminoglycosides 


Pseudomonads 




59-60 3 


CU2CA4 [dUCfO )-to J 

nntfl p \ In 2 
QUI [J )~1Q 


Aminoglycosides 


rseudomonads 




OJ-OO j 


Aminoglycosides 


cnterouactenacecie, 
Enterococcus sp., 


M10241 








Staphylococcus sp. 






ant(4')-Ia 2 


Aminoglycosides 


Staphylococcus sp. 


V01282 




sinhi?'\ In 2 

Qpn\o )-LQ 


Aminoglycosides 


cJiteroDucieriaceue, 
Pseudomonads 






aph(3 t )-IIa 2 


Aminoglycosides 


Enterobacteriaceae, 
Pseudomonads 


V00618 




aph(3')-nia 2 


Aminoglycosides 


Enterococcus sp., 


V01547 








Staphylococcus sp. 






aph(3')-VIa 2 


Aminoglycosides 


Enterobacteriaceae, 
Pseudomonads 


X07753 




rpsL 2 


Streptomycin 


M. tuberculosis, 
M. avium complex 


X80120 
U14749 





B-lactams 



Enterobacteriaceae, 
Pseudomonads 



olaROB 



fl-lactams 



65 



Haemophilus sp. 
Pasteurella sp. 



X70995 
L08011 

Y10693 
AJ238349 
AJ009819 
X06046 
X03037 
X07260 
U13880 
X75562 
AF034958 
J03427 
Z22590 
U59183 
L38523 
U63835 
AF043100 
AF060206 

U85514 
AF043381 
AF024602 
AF064820 



110 



45-48 3 
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Table 5. Antimicrobial agents resistance genes selected for diagnostic purposes (continued). 

Gene Antimicrobial agent Bacteria 1 ! ACCESSION NO. SEQ ID NO. 

5 7T 

blasHV ' fl-lactams Enterobacteriacea, AF124984 41-44 ^ 

Pseudomonas aeruginosa AF148850 

M59181 
X98099 

10 M33655 

AF148851 
X53433 
L47119 
AF074954 

15 X53817 

AF096930 
X55640 
Y11069 
U20270 

20 U92041 

S82452 
X98101 
X98105 
AF164577 

25 AJ011428 

AF1 16855 
AB023477 
AF293345 
AF227204 

30 AF208796 

AF132290 

btoTEM 9 6-lactams Enterobacteriaceae, AF012911 37-40 3 

Neisseria sp., U48775 
Haemophilus sp. AF0935 12 

35 AF052748 

X64523 
Y13612 
X57972 
AF157413 

40 U31280 

U36911 
U48775 
V00613 
X97254 

45 AJ012256 

X04515 
AF126482 
U09188 
M88143 

50 Y14574 

AF188200 
AJ251946 
Y17581 
Y17582 

55 Y17583 

M88143 
U37195 
Y17584 
X64523 

60 U95363 

Y10279 
Y10280 
Y10281 
AF027199 

65 AF104441 

AF104442 
AF062386 
X57972 
AF047171 

70 AF188199 

AF157553 
AF190694 
AF190695 
AF190693 

75 AF190692 
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Table 5. Antimicrobial agents resistance genes selected for diagnostic purposes (continued). 



Gene 



10 



15 



20 



25 



30 



35 



40 



MaCARB 



bla CTX-M-l 

bla CTXrM-2 5 
bla CMY-2 7 



bla MP 



bla PER-l 

bla PER-2 1 
blaZ 12 



mecA 



12 



Antimicrobial agent 



Bacteria* 



ft-lactams 



B-lactams 

B-lactams 
fi-Iactams 



B-lactams 



B-lactams 

B-lactams 
B-lactams 

B-lactams 



Pseudomonas sp . , 
Enterobacteriaceae 



Enterobacteriaceae 



Enterobacteriaceae 
Enterobacteriaceae 



ACCESSION NO. SEQ ID NO. 



J05162 

S46063 
M69058 
U 14749 
D86225 
D13210 
Z18955 
AF071555 
AF153200 
AF030945 

X92506 

X92507 

X91840 

AJ007826 
AJ011293 
AJ011291 
Y17716 
Y16783 
Y16781 
Y15130 
U77414 
S83226 
Y15412 
X78117 



Enterobacteriaceae, 
Pseudomonas aeruginosa 



Enterobacteriaceae, 
Pseudomodanaceae 
Enterobacteriaceae 

Enterococcus sp. ( 
Staphylococcus sp. 

Staphylococcus sp. 



AJ223604 

S71932 
D50438 
D29636 
X98393 
AB010417 
D78375 

Z21957 



X93314 



111 4 
97-98 3 
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Table 5. Antimicrobial agents resistance genes selected for diagnostic purposes (continued). 

Bacteria 1 



Gene 



Antimicrobial agent 



ACCESSION NO. SEQ ID NO. 



pbpla 



13 



6-lactams 



Streptococcus pneumoniae 



10 



15 



20 



25 



30 



35 



40 



pbp2b 



13 



B-lactams 



Streptococcus pneumoniae 



45 



50 



pbp2b 



13 



fl-lactams 



Streptococcus pneumoniae 



55 



60 



65 



70 



75 



M90527 
X67872 
AB006868 
AB0O6874 

X67873 
AB0O6878 
AB006875 
AB0O6877 
AB0O6879 
AF046237 
AF046235 
AF026431 
AF046232 
AF046233 
AF046236 
X67871 
Z49095 
AF046234 
AB006873 
X67866 
X67868 
AB0O6870 
AB006869 
AB006872 

X67870 
AB006871 
X67867 
X67869 
AB 006876 
AF046230 
AF046238 
Z49094 

X 16022 

M25516 

M25518 

M25515 

U20071 

U20084 

U20082 

U20067 

U20079 

Z22185 

U20072 

U20083 

U20081 

M25522 

U20075 

U20070 

U20077 

U20068 

Z22184 

U20069 

U20078 

M25521 

M25525 

M25519 

Z21981 

M25523 

M25526 

U20076 

U20074 

M25520 

M25517 

M25524 

Z22230 

U20073 

U20080 



1004-1018, 

1648,2056-2064, 

2273-2276 



1019-1033 
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Table 5. Antimicrobial agents resistance genes selected for diagnostic purposes (continued). 



Gene 



Antimicrobial agent 



Bacteria 



IT 



ACCESSION NO. SEQ ID NO. 



10 



15 



20 



25 



30 



35 



45 



50 



55 



60 



pbplx 



13 



int 

sul 

ermA * 4 
ermB 14 



40 ermC 14 



ereA 



12 



ereB 12 
msrA 12 
mefA, mefE & 
mphA 8 

UnA/linA ' 9 

UnB 10 
15 



vga 



65 vgb 



15 



6-lactams 



-lactams, 
trimethoprim 
aminoglycosides , 
antiseptic, 
chloramphenicol 
Macrolides, 
lincosamides, 
streptogramin B 
Macrolides, 

lincosamides, 
streptogramin B 
Macrolides, 
lincosamides, 
streptogramin B 

Macrolides 



Macrolides 
Macrolides 
Macrolides 
Macrolides 

Lincosamides 



Lincosamides 

Streptrogramin 
Streptrogramin 



Streptococcus pneumoniae 



Enterobacteriaceae, 
Pseudomonads 



Staphylococcus sp. 



Enterobacteriaceae, 
Staphylococcus sp. 
Enterococcus sp. 
Streptococcus sp. 
Enterobacteriaceae t 
Staphylococcus sp. 



Enterobacteriaceae, 
Staphylococcus sp. 

Enterobacteriaceae 
Staphylococcus sp. 
Staphylococcus sp. 

Streptococcus sp. 

Enterobacteriaceae, 
Staphylococcus sp. 

Staphylococcus sp. 



Enterococcus faecium 

Staphylococcus sp. 
Staphylococcus sp. 



X16367 
X65135 
AB011204 
AB011209 
AB011199 
AB011200 
AB011201 
AB011202 
AB011198 
AB011208 
AB011205 
AB015852 
AB011210 
AB015849 
AB015850 
AB015851 
AB015847 
AB015846 
AB011207 
AB015848 
Z49096 



Ml 1277 
E01199 
AF099140 
A 15097 
X03988 



U70055 
U83667 
D16251 
U34344 
U36578 
J03947 
M 14039 
A15070 
E01245 
AF1 10130 
AJ238249 

M90056 
U82085 
M36022 
M20219 
AF015628 



1034-1048 



99-102 3 
103-106 3 

113 4 

114 4 



115 



77-80 



89-90 
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Table 5. Antimicrobial agents resistance genes selected for diagnostic purposes (continued). 

Antimicrobial agent Bacteria 1 



Gene 



ACCESSION NO. SEQ ID NO. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



vat 



15 



vatB 



15 



satA 15 
mupA " 



gyrA 



16 



parC/grlA 16 



parE/grlB 16 
norA 16 



mexR faalB) 
njxB™ 



16 



cat 



12 



PPflo-V\ke 
embB 1 ' 
pnc/1 * 7 



60 17 



65 inM 17 



Streptrogramin 
Streptrogramin 

Streptrogramin 
Mupirocin 



Quinolones 



Quinolones 



Quinolones 



Quinolones 



Quinolones 
Quinolones 
Chloramphenicol 



Chloramphenicol 

Ethambutol 

Pyrazinamide 

Rifampin 



Isoniazid 



Staphylococcus sp. 
Staphylococcus sp. 

Enterococcus faecium 
Staphylococcus aureus 



Gram-positive and 
gram-negative bacteria 



Gram-positive and 
gram-negative bacteria 



Gram-positive bacteria 



Staphylococcus sp. 



Pseudomonas aeruginosa 
Pseudomonas aeruginosa 

Gram-positive and 
. gram-negative bacteria 



Mycobacterium tuberculosis 
Mycobacterium tuberculosis 

Mycobacterium tuberculosis 



Mycobacterium tuberculosis 



L07778 
U 19459 
L38809 
L12033 
X75439 
X59478 
X59477 
X95718 
X06744 
X57174 
X16817 
X71437 
AF065152 
AF060881 
D32252 
AB005036 
AF056287 

X95717 
AF129764 
AB017811 
AF065152 

X95717 
AF065153 
AF058920 
D90119 
M80252 
M97169 
U23763 
X65646 
M55620 
X15100 
A24651 
M28717 
A00568 
A00569 
X74948 
Y00723 
A24362 
A00569 
M93113 
M62822 
M58516 
V01277 
X02166 
M77169 
X53796 
J01841 
X07848 

AF071555 
U68480 
U59967 

AF055891 
AF055892 
S71246 
L27989 
AF055893 
AF 106077 
U02492 



87-88 3 



81-82 3 



1255, 1607-1608, 
1764-1776, 
2013-2014, 
2277-2280 



1777-1785 
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Table 5. Antimicrobial agents resistance genes selected for diagnostic purposes (continued). 

Antimicrobial agent Bacteria 1 



Gene 



ACCESSION NO. SEQ ID NO. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



vanA 



12 



vanB 12 
vanCl 12 



vanC2 



12 



vanC3 



12 



vanD 18 
vanE ^ 2 
telB w 



tetM 



19 



sulll 



20 



dhfrla 



20 



dhfrlb 



20 



dhfrV 20 

dhfrVI 20 

dhfrMI 20 



dhfrVIII 20 

dhfrIX 20 
dhfrXII 20 



dhfrXIU 20 
dhfrXV 20 
60 dhfrXVII 20 



Vancomycin 

Vancomycin 
Vancomycin 

Vancomycin 



Vancomycin 



Vancomycin 
Vancomycin 
Tetracycline 



Tetracycline 



Sulfonamides 



Trimethoprim 



Trimethoprim 

Trimethoprim 
Trimethoprim 
Trimethoprim 



Trimethoprim 

Trimethoprim 
Trimethoprim 



Trimethoprim 
Trimethoprim 
Trimethoprim 



Enterococcus sp. 

Enterococcus sp. 
Enterococcus gallinarum 

Enterococcus casseliflavus 



Enterococcus flavescens 



Enterococcus faecium 
Enterococcus faecium 
Gram-negative bacteria 



Gram-negative and 
Gram-positive bacteria 



Gram-negative bacteria 



Gram-negative bacteria 



Gram-negative bacteria 

Gram-negative bacteria 
Gram-negative bacteria 
Gram-negative bacteria 



Gram-negative bacteria 

Gram-negative bacteria 
Gram-negative bacteria 



Gram-negative bacteria 
Gram-negative bacteria 
Gram-negative bacteria 



U94521 
U94522 
U94523 
U94524 
U94525 
L29638 

L29639 
U72706 
AF130997 
AF136925 

J0183O 
AF162223 
AP000342 
S83213 
U81141 
V00611 
X52632 
AF1 16348 
U50983 
X92947 
M211136 
U08812 
X04388 
M36657 
AF017389 
AF017391 
AJ238350 
X17477 
K00052 
U09476 
X00926 
Z50805 
Z50804 
X 12868 
Z86002 
U3U19 
AF139109 
X58425 
U10186 
U09273 
X57730 
Z21672 
AF175203 
AF 180731 
M84522 
Z50802 
Z83331 
AF170088 
AF180469 
AF169041 



67-70 3 
1049-1057 
116 4 
117 4 

1058-1059 
1060-1063 



1064-1066 
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Table 5* Antimicrobial agents resistance genes selected for diagnostic purposes (continued). 



Gene Antimicrobial agent Bacteria 1 ACCESSION NO. SEQIDNO. 

5 

dfrA 20 Trimethoprim Staphylococcus sp. AF045472 

U40259 
AF051916 
X13290 

10 Y07536 

Z16422 
Z48233 



15 

1 Bacteria having high incidence for the specified antibiotic resistance gene. The presence of the 
antibiotic resistance genes in other bacteria is not excluded. 

2 Shaw, K. J., P. N. Rather, R. S. Hare, and G. H. Miller. 1993. Molecular genetics of aminoglycoside 
resistance genes and familial relationships of the aminoglycoside-modifying enzymes. Microbiol. 

20 Rev. 57:138-163. 

3 Antibiotic resistance genes from our assigned US patent no. 6,001,564 for which we have selected 
PCR primer pairs. 

4 These SEQ ID NOs. refer to a previous patent (publication WO98/20157). 

5 Bush, K., G.A. Jacoby and A. Medeiros. 1995. A functional classification scheme for ^-lactamase 
25 and its correlation with molecular structure. Antimicrob. Agents. Chemother. 39:121 1-1233. 

6 Nucleotide mutations in blasHV* bla TEM. and blaoxA. are associated with extended-spectrum R- 
factamase or inhibitor-resistant ^-lactamase. 

7 Bauerfeind, A., Y. Chong, and K. Lee. 1998. Plasmid-encoded AmpC beta-lactamases: how far 
have we gone 10 ears after discovery? Yonsei Med. J. 39:520-525. 

30 8 Sutcliffe, J., T. Grebe, A. Tait-Kamradt, and L. Wondrack. 1996. Detection of erythromycin-resistant 
determinants by PCR. Antimicrob. Agent Chemother. 40:2562-2566. 
9 Leclerc, R„ A., BrissorvNoei, J. Duval, and P. Courvalin. 1991. Phenotypic expression and genetic 
heterogeneity of lincosamide inactivation in Staphylococcus sp. Antimicrob. Agents. Chemother. 
31:1887-1891. 

35 10 Bozdogan, B., L. Berrezouga, M.-S. Kuo, D. A. Yurek, K. A. Farley, B. J. Stockman, and R. 

Leclercq. 1999. A new gene, linB, conferring resistance to lincosamides by nucleotidylation in 
Enterococcus faecium HM1025. Antimicrob. Agents. Chemother. 43:925-929. 
1 ^ Cockerill III, F.R. 1999. Genetic methods for assessing antimicrobial resistance. Antimicrob. Agents. 
Chemother. 43:199-212- 

40 12 Tenover, F. C, T. Popovic, and O Olsvik. 1996. Genetic methods for detecting antibacterial 
resistance genes, pp. 1368-1378. In Murray, P. R., E. J. Baron, M. A. Pfaller, F. C. Tenover, R. H. 
Yolken (eds). Manual of clinical microbiology. 6th ed., ASM Press, Washington, D.C. USA 

13 Dowson, C. G., T. J. Tracey, and B. G. Spratt. 1994. Origin and molecular epidemiology of 
penicillin-binding-protein-mediated resistance to B-lactam antibiotics. Trends Motec. Microbiol.2: 

45 361-366. 

14 Jensen, L B„ N. Frimodt-Moller, F. M, Aarestrup. 1999. Presence of erm gene classes in Gram- 
positive bacteria of animal and human origin in Denmark. FEMS Microbiol. 170:151-158. 

15 Thai, L. A, and M. J. Zervos. 1999. Occurrence and epidemiology of resistance to virginimycin and 
streptrogramins. J. Antimicrob. Chemother. 43:171-176* 

50 16 Martinez J. L, A. Alonso, J. M. Gomez-Gomez, and F. Baquero. 1998. Quinoione resistance by 
mutations in chromosomal gyrase genes. Just the tip of the iceberg? J. Antimicrob. Chemother. 
42:683-688 

17 Cockerill III, F.R. 1999. Genetic methods for assessing antimicrobial resistance. Antimicrob. Agents. 
Chemother. 43:199-212. 

55 18 Casadewall, B. and P. Courvalin. 1999 Characterization of the vanD glycopeptide resistance gene 
cluster from Enterococcus faecium BM 4339. J. Bacteriol. 181:3644-3648. 

19 Roberts, M.C. 1999. Genetic mobility and distribution of tetracycline resistance determinants.Ciba 
Found. Symp. 207:206-222. 

20 Huovinen, P., L. SundstrOm, G. Swedberg, and O. SkOld. 1995. Trimethoprim and sulfonamide 
60 resistance.Antimicrob. Agent Chemother. 39:279-289. 
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Table 6. List of bacterial toxins selected for diagnostic purposes. 



Organism 



Toxin 



Accession number 



5 Actinobacillus actinomycetemcomitans Cytolethal distending toxin (cdtA t cdtB t cdtC) AF006830 



10 



15 



20 



25 



30 



40 



45 



50 



55 



60 



65 



Actinomyces pyogenes 
Aeromonas hydrophila 



Bacillus anthracis 
Bacillus cereus 



Bacillus mycoides 
Bacillus pseudomycoides 
Bacteroides fragilis 



Bordetella bronchiseptica 



35 Bordetella pertussis 



Campylobacter jejuni 
Citrobacter freundii 
Clostridium botulinum 



Leukotoxin (tarA) 
Hemolysin (pyolysin) 
Aerolysin (aerA) 

Haemolysin (hlyA) 

Cytotonic enterotoxin (alt) 
Anthrax toxin (cya) 
Enterotoxin (bceT) 



Enterotoxic hemolysin BL 



M27399 
U84782 
M 16495 

U81555 

L77573 

M23179 

D17312 

AF192766, AF192767 
AJ237785 



Non-haemolytic enterotoxins A,B and C (nhe) Y 19005 



Hemolytic enterotoxin HBL 
Hemolytic enterotoxin HBL 
Enterotoxin (bfiP) 



AJ243150to AJ243153 
AJ243154to AJ243156 
U67735 



Matrix metalloprotease/enterotoxin (fragilysin) S75941, AF038459 



Metalloprotease toxin-2 

Metalloprotease toxin-3 

Adenylate cyclase hemolysin (cyaA) 

Dermo necrotic toxin (dnt) 

■ t 

Pertussis toxin (SI subunit, tox) 



Adenyl cyclase (cya) 

Dermonecrotic toxin (dm) 

Cytolethal distending toxin (cdtA, cdtB, cdtC) 

Shiga-like toxin (slt-UcA) 

Botulism toxin (BoNT) (A,B,E and F serotypes 

are neurotoxic for humans; the other serotypes 

have not been considered) 



U90931 
AF081785 

AF056297 
Z37112, U22953 

U59687 

AB020025 

AJ006151 

AJ006153 

AJ006155 

AJ006157 

AJ006159 

AJ007363 

M14378, M16494 

AJ007364 

M 13223 

X16347 

18323 

U 10527 
U51121 

X67514, S53206 

X52066, X52088 

X73423 

M30196 

X70814 

X70819 

X71343 

Z11934 

X70817 

M81186 

X70818 

X70815 

X62089 

X62683 

S76749 

X81714 

X70816 
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Table 6. List of bacterial toxins selected for diagnostic purposes (continued). 



Organism 



5 Clostridium botulinum (continued) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Clostridium difficile 



Clostridium perfringens 



Clostridium sordellii 
Clostridium tetani 

Corynebacterium diphtheriae 

Corynebacterium pseudotuberculosis 

Eikenella corrodens 
Enterobacter cloacae 
Enterococcus faecalis 
Escherichia coli (EHEC) 



Toxin 


Accession number 




X70820 




X70281 




L35496 




M92906 


A toxin (enterotoxin) (tcdA) (cdtA) 


AB012304 




AF053400 




Y12616 




X51797 




X 17 194 




M30307 


B toxin (cytotoxin) (toxB) (cdtE) 


Z23277 




X53138 


Alpha (phospnohpase C) (cpa) 


L43545 




L43546 




L43547 




L43548 




XI 3608 




X17300 




D 10248 


Beta (dermonecrotic protein) (cpb) 


L13198 




X83275 




L77965 


Enterotoxin (cpe) 


AJ000766 


M98037 




X81849 




X71844 




Y 16009 


Enterotoxin pseudogene (not expressed) 


r 

AF037328 




AF037329 




AF03733O 


Epsilon toxin (etxD) 


M80837 




M95206 




X60694 


Iota (la and lb) 


X73562 


Lambda (metalloprotease) 


D45904 


Theta (perfringolysin O) 


M36704 


Cytotoxin L 


X82638 


Tetanos toxin 


X06214 




X04436 


Diphtheriae toxin 


X00703 


Phospholipase C 


A21336 


lysine decarboxylase (cadA) 


U89166 


Shiga- like toxin II 


Z50754, U33502 


Cytolysin B (cylB) 


M38052 


Hemolysin toxin (htyA and ehxA) 


AF043471 




X94129 




X79839 




X86087 




AB011549 




AF074613 
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Table 6. List of bacterial toxins selected for diagnostic purposes (continued). 



10 



15 



20 



30 



40 



45 



50 



55 



60 



65 



Organism 


Toxin 


Accession number 


Escherichia coli (EHEC) 


Shiga- like (Vero cvtotoxin) 


X81418 M36727 






M 14107 Ffi^Ofi? 






Ml 0133 FmosQ 






M 12863 Y07R6S 

1V1 1 &OUJ , /VVJ f oo J 






YR1417 Y10775 

A-Ol'tl/, I lu/ / j 






YR141A 7^fi7^A 






YR141^ Yfi751^ 












I 1 1 fY7S M 1 047** 






Tj04S3Q M173SR 






T 1 1IY7Q Ml 0437 






Yrt^Q4Q M943 ^7 






M21534, X07903 






M29153, Z36899 






73779 S 


















ARO 1 7^94 












X61283 


Escherichia coli (ETEO 


Enterotoxin (heat-labile) te/fBi 


M 17874 




M 17873 






J01605 






AB011677 




PntprrttnTiri fhpflt-ctiihlp) (/iftW (pvtAW 


T 11241 






M58746 






M29255 




• 


V00612 






J\J± OJ I 


CoUUCl lUiUcl irUU lUlfUZf J 


f\jt/\ I o thn fsii vton/fitttr tr\ Yin 


I1017Q1 




f /*/it\ fX cit>nt*c\ 
\LUlj \J gcue&j 


TT04908 






U07JUJ 




v^yiULUAic necrotizing iduiur i i ^ 


TT49fi90 




Micrncin 24 (mtfis\ 

ITlllrlVvlll *«"T \IlliJ U / 


U47048 




/\ULUL1 dJLSpUl LCI CIuCIUlUAill \rei) ^t-jr lOLOAJH/ 


mUJUJ o 1 


nucfnopnitus ciucrcyi 






ncMLUi/ULicr pyturi 


V dLUUldling LUa.HI ^vuc/\^ 


110714^ 




TT8fl0fi7 
uouuo / 






1 TROOtfft 
u ouuuo 






AF07703R 






AF07703Q 






AF077040 
/\rv// /7W 






AF077Q41 


Legionella nneuTtionhila. 


Structural tnxin nrotein (rtxA^i 


AF057703 


Listeria monocvto&enes 


Listeriolvsin O (lis A hlvM 

uiuiVl IV/ J j Jill f 


X15127 






M24199 






X60035 






U25452 






U25443 






U25446 






U25449 


Pasteurella muUocida 


Mitogenic toxin (dermonecrotic toxin) 


X57775, Z28388 




X51512 






X52478 


Proteus mirabilis 


Hemolysin (hpmA) 


M30186 


Pseudomonas aeruginosa 


Cytotoxin (Enterotoxin A) 


X14956 


Salmonella typhimurium 


Calmodulin-sensitive adenylate cyalase toxin (cya) 


AF060869 




Cytolysin (salmolysin) (tfyA) 


U03842 




Enterotoxin (stn) 


L16014 
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Table 6. List of bacterial toxins selected for diagnostic purposes (continued). 





Organism 


Toxin 


Accession number 






Hemolysin \sntt\) 


MZZOlo 




onigeua aystfUcriuc type i 


omga toxin \Stxj\ ana sixd) 


XU7903, M32511 








MI 9437 








M24352, M21947 


10 


Shigella flexneri 


ShET2 enterotoxin (senA) 


254211 






247381 






Enterotoxin 1 (sell A ana setlB) 


U35656 


15 




Hemolysin E (/i(yE, cfyA, she A) 


AF200955 


Shigella sonnei 


Shiga toxin (sorA and stxB) 


AJ 132761 




Sphingomonas paucimobilis 


Beta-hemolysin (hlyA) 


L01270 




Staphylococcus aureus 


Gamma-hemolysin (hlgl) 


D42143 








L01055 


20 




Enterotoxin 


U93688 






Enterotoxin A (sea) 


L22565, L22566 








M18970 


ZD 




Enterotoxin B 


M11118 






Enterotoxin CI (entCX) 


X05815 


30 




Enterotoxin C2 (entCl) 


P34071 






Enterotoxin C3 (entC3) 


X51661 






Enterotoxin D (sed) 


M94872 


IS 
J J 




Enterotoxin E 


M21319 






Enterotoxin G (seg) 


AF064773 






Enterotoxin H (sen) 


U11702 






Enterotoxin I (set) 


AF064774 






Enterotoxin J 


AF053140 


AS 




Exfoliative toxin A (ETA, Epidermolytic toxin A) 


Ml 7347 






Ml 7357 








L25372, M20371 






fcxto native toxin fct (Jblrf) 


M1/j4o, Mli/O 


S(\ 




Leukocidin R (F and S component, lukr and lukS; 


X64389, S53213 






Hemolysin B and C) 


X727U0 








L01055 


SS 




Toxic shock syndrome toxin 1 (TSST-1 1 


X01645 




aipna toxin, aipna nerooiysinj 


IViyvJjO 








J02615 








U93688 




Staphylococcus epidermidis 


Delta toxin (hid) 


AF068634 




Staphylococcus intermedins 


Enterotoxin 1 


U91526 


60 










Leukocidin R (F and S component, lukF and lukS; 


X79188 






synergohymenotropic toxin) 




65 


Streptococcus pneumoniae 


Pneumolysin 


X52474 
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PCT/CAOO/01150 



Organism 



Toxin 



Accession number 



Streptococcus pyogenes 



Streptococcus pyrogenic exotoxin A (speA) 



1 0 Vibrio cholerae 



15 



20 



25 Vibrio parahaemofyticus 
Vibrio vulnificus 
Yersinia enterocolitica 



30 



Yersinia kristensenii 
Yersinia pestis 



Pyrogenic exotoxin B (speB) 

M86905, M35110 

Cholerae toxin (ctxA and ctxB subunits) 



Accessory cholera enterotoxin (ace) 
Heat-stable enterotoxin (sto) 

Zonula occludens toxin (zot) 
Thermostable direct hemolysin (tdh) 
Cytolysin (whA) 
Heat-stable enterotoxin (yst) 

Heat-stable enterotoxin type B (ystB) 

Heat-stable enterotoxin type C (ystC) 

Enterotoxin X69218 

Toxin 



X61553 to X61573 
X03929 

U40453, M19350 
U63134 

X00171 
X76390 
X58786 

X58785, S55782 

D30052 

D30053 

K02679 

AF 175708 

Z22569, AF175708 

X74108, M85198 
M97591, L03220 

M83563, AF175708 

S67841 

M34670 

U09235, X65999 

D88145 

D63578 



X92727 



35 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing. 



SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source Gene * 




1 


, 

Acinetobacter baumanmi 


This patent 


tuf 


2 


Actinomyces meyeri 


This patent 


tuf 


3 


Aerococcus viridans 


This patent 


tuf 


4 


Achromobacter xylosoxidans subsp. denitnficans 


This patent 


tuf 


5 


Anaerorhabdus fiircosus 


This patent 


tuf 


6 


Bacillus anthracis 


This patent 


tuf 


7 


Bacillus cereus 


This patent 


tuf 


8 


Bacteroides distasonis 


This patent 


tuf 


9 


Enterococcus casseliflavus 


This patent 


tuf 


10 


Staphylococcus saprophyticus 


This patent 


tuf 


11 


Bacteroides ovatus 


This patent 


tuf 


12 


Bartonella henselae 


This patent 


tuf 


13 


Bifidobacterium adolescentis 


This patent 


tuf 


14 


Bifidobacterium dentium 


This patent 


tuf 


15 


Brucella abortus 


This patent 


tuf 


16 


Burkholderia cepacia 


This patent 


tuf 


17 


Cedecea davisae 


This patent 


tuf 


18 


Cedecea neteri 


This patent 


tuf 


19 


Cedecea lapagei 


This patent 


tuf 


20 


Chlamydia pneumoniae 


This patent 


tuf 


21 


Chlamydia psittaci 


This patent 


tuf 


22 


Chlamydia trachomatis 


This patent • 


tuf 


23 


Chryseobacterium meningosepticum 


This patent 


tuf 


24 


Citrobacter amalonaticus 


This patent 


tuf 


25 


Citrobacter braakii 


This patent 


tuf 


26 


Citrobacter koseri 


This patent 


tuf 


27 


Citrobacter farmeri 


This patent 


tuf 


* — — 

28 


Citrobacter freundii 


This patent 


tuf 


29 


Citrobacter sedlakii 


This patent 


tuf 


30 


Citrobacter werkmanii 


This patent 


tuf 


31 


Citrobacter youngae 


This patent 


tuf 


32 


Clostridium perfringens 


This patent 


tuf 


33 


Comamonas acidovorans 


This patent 


tuf 


34 


Corynebacterium bovis 


This patent 


tuf 


35 


Corynebacterium cervicis 


This patent 


tuf 


36 


Corynebacterium flavescens 


This patent 


tuf 


37 


Corynebacterium kutscheri 


This patent 


tuf 


38 


Corynebacterium minutissimum 


This patent 


tuf 


39 


Corynebacterium mycetoides 


This patent 


tuf 


40 


Corynebacterium pseudogenitalium 


This patent 


tuf 


41 


Corynebacterium renale 


This patent 


tuf 


42 


Corynebacterium ulcerans 


This patent 


tuf 


43 


Corynebacterium urealyticum 


This patent 


tuf 


44 


Corynebacterium xerosis 


This patent 


tuf 


45 


Coxiella burnetii 


This patent 


tuf 


46 


Edwardsiella hoshinae 


This patent 


tuf 


47 


Edwardsiella tarda 


This patent 


tuf 


48 


Eikenella corrodens 


This patent 


tuf 


49 


Enterobacter aerogenes 


This patent 


tuf 


50 


Enterobacter agglomerans 


This patent 


tuf 


51 


Enterobacter amnigenus 


This patent 


tuf 


52 


Enterobacter asburiae 


This patent 


tuf 


53 


Enterobacter cancerogenus 


This patent 


tuf 


54 


Enterobacter cloacae 


This patent 


tuf 


55 


Enterobacter gergoviae 


This patent 


tuf 


56 


Enterobacter hormaechei 


This patent 


tuf 


57 


Enterobacter sakazakii 


This patent 


tuf 


58 


Enterococcus casseliflavus 


This patent 


tuf 


59 


Enterococcus cecorum 


This patent 


tuf 


60 


Enterococcus dispar 


This patent 


tuf 


61 


Enterococcus durans 


This patent 


tuf 
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Table 7. 



Origin of the nucleic acids and/or sequences in the sequence listing (continued). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


oZ 


■W^BB ^ A BW-^B jA ^B. jA Jmm * A m>*m jb -T«. Jta f * ai 

enterococcus jaecalis 


i nis patent 


tuf 


03 


m*4 # V.A ^* ff Jt b^PV A ,M turn* 

CfuerOCOCCUS jaecailS 


mis patent 


tuf 


04 


enterococcus jaecium 


ints patent 


tuf 


03 


enterococcus jiavescens 


1 ntn btbl #b b^ n an b> 

i nis patent 




66 


Enterococcus gallinanun 


1 tus patent 


m 


67 


Enterococcus hirae 


This patent 


tuf 


68 


Enterococcus mundtii 


This patent 


tuf 


69 


Enterococcus pseudoavium 


This patent 


tuf 


70 


Enterococcus raffinosus 


This patent 




71 


Enterococcus saccharotyticus 


This patent 


tuf 


ta 
72 


Enterococcus solitarius 


This patent 


tuf 


73 


Enterococcus casseliflavus 


This patent 


tuf(P) 


74 


Staphylococcus saprophyticus 


inis patent 


unknown 


75 


Enterococcus flavescens 


This patent 


tuf{C) 


76 


Enterococcus gallinanun 


1 nis patent 


tof(C) 


77 


Lnrticnia cams 


l nis patent 


tuf 


78 


Escherichia coli 


I nis patent 


tuf 


/9 


iLScnencniQ. fergusonii 


l nis patent 


tuf 


OA 
OV 


l^t Xb ^bIb > ^B) Ib ^1 BWB>b4 art] *■* ■ ■ 

tzscfiertcnia nermannii 


i nis patent 


tuf 


HI 


escnencnia vuuiens 


inis patent 


tuf 


oZ 


E,uoacienum tenium 


i nis patent 


tuf 


53 


nuDaciertum noaaxum 


inis patent 


tuf 


O/t 

o4 


cwutgeua amertcuna 


i nis patent 


tuf 


DC 

03 


rranciseiia tuuzrensis 


i nis paient 


tuf 


0£ 


rusooactenum nucieatum suosp. poiymorpmun 


l nis patent 


tuf 


0*7 

o/ 


Kjemeua naenweysans 


i ms patent 


tuf 


DO 
OO 


uemeiia morui norum 


i nis patent 


tuf 


on 


ticiemopnuus actinomycetemconutans 


' 1 '1% a MB a*B. *B BV *IB B^ 

inis patent 


tuf 




rtaentopniius ap/iropniius 


l ms paieni 


tuf 


91 


riaeifiopniuis ducreyi 


i ms paieni 


tuf 


yz 


riaemopniiiis naetnoiyticus 


l ms paieni 


tirf 

tuf 


93 


naemopnilus paranaemoiyticus 


' 1 ''Vv B A B*k A ^^B.*B,4 V 

inis patent 


tuf 


94 


Haemophilus parainfluenzas 


1 nis patent 


tuf 


95 


Haemophilus paraphrophilus 


i nis patent 


tuf 


90 


naemopnilus segms 


inis patent 


tuf 


97 


Hafitia alvei 


inis patent 


tuf 


AO 

98 


Kingella kingae 


I nts patent 


***f 


99 


Klebsiella ornithinotytica 


1 nis patent 




100 


Klebsiella oxytoca 


I his patent 




1 A 1 

101 


Klebsiella planticola 


Inis patent 


tuf 


1UZ 


Kieusietia pneumoniae suosp. ozaenae 


i nis patent 


tuf 
tuf 


103 


K^l L * ft * ' 

Klebsiella pneumoniae pneumoniae 


1 nis patent 


tuf 


104 


Klebsiella pneumoniae subsp. rhinosclerotnatis 


rnis patent 


tuf 




Kiuyvera ascoroata 


i ms patent 


tlif 

tuf 


1U0 


mF #W fB, t • • a b^^V ^4bp4 1 ^b J* ■* Jl Jtf .^B jm mm n 

Kiuyvera cryocrescens 


l nis patent 


tlif 

tuj 


107 


Kiuyvera georgiana 


^P1b.?#b an,A*-j-kWB# 

1 tus patent 


tuf 


1 AO 

lUo 


Lactobacillus casei subsp. casei 


l nis patent 


tlif 

tuf 


i /in 

109 


Lactococcus lactis subsp. lactis 


This patent 


tof 


1 1 A 

no 


Leclercia adecarboxylata 


1 nis patent 


tuj 


iii 
in 


Legionella micaaaei 


i ms paieni 


"V 


11Z 


Legionella pneumopnua suosp. pneumopniia 


i ms paieni 


tlif 

"9 


113 


LeminoreUa grimontii 


This patent 


tuf 


114 


Leminorella richardii 


This patent 


tuf 


115 


Leptospira interrogans 


This patent 


tuf 


116 


Megamonas hypermegale 


This patent 


tuf 


117 


Mitsuokella multacidus 


This patent 


tuf 


118 


Mobiluncus curtisii subsp. holmesii 


This patent 


tuf 


119 


Moellerella wisconsensis 


This patent 


tuf 


120 


Moraxella catarrhalis 


This patent 


tuf 


121 


Morganella morgami subsp. morganii 


This patent 


tuf 


122 


Mycobacterium tuberculosis 


This patent 


tuf 
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Table 7. 



Origin of the nucleic acids and/or sequences in the sequence listing (continued). 





/Yl IrlldCal » UdLlclIal, lulled! UI palaMUUdl afJCCICa 


tjuurce \jenc 




123 


Neisseria cinerea 


This patent 


tof 


124 


Neisseria elongata subsp. elongata 


This patent 


tuf 


125 


XT * — * -Zf _ 

Neisseria flavescens 


This patent 


tuf 


126 


IF* ■ f 

Neisseria gonorrhoeae 


This patent 


tuf 


127 


Neisseria lactamica 


This patent 


tuf 


128 


Neisseria meningitidis 


This patent 


tuf 


129 


IT* * 

Neisseria mucosa 


This patent 


tuf 


130 


IT* * ■ 

Neisseria sicca 


This patent 


tuf 


4 *^ 4 

131 


ft T * " t /4 

Neisseria subflava 


This patent 


tuf 


132 


ft T * * * 

Neisseria weaven 


This patent 


tuf 


133 


A*\ t t . • 

Ochrobactrum anthropi 


This patent 


tuf 


134 


Pantoea agglomerans 


This patent 


tuf 


135 


Pantoea dispersa 


This patent 


tuf 


136 


Pasteurella multoada 


This patent 




4 **** 

137 


Peptostreptococcus anaerobius 


This patent 


tuf 


138 


Peptostreptococcus asaccharolyticus 


This patent 


tuf 


4 

139 


Peptostreptococcus prevotii 


rill * 

This patent 


j. A* 

tuf 


4 A A^ 

140 


Porpnyromonas asaccharotytica 


mi * 

This patent 


tuf 


4 Aj 4 

141 


Porpnyromonas gmgivalis 


This patent 


tuf 


142 


Pragiafontium 


T^4. 

This patent 


tuf 


143 


Prevotella meianinogemca 


This patent 


A* 

tuf 


4 J A\ 

144 


Prevotella oralis 


This patent 


tuf 


145 


Propiombactenum acnes 


This patent 


A* 

tuf 


4 A 

146 


Proteus mirabilis 


This patent 


A* 

tuf 


4 A A^ 

147 


Proteus pennen 


This patent 


tuf 


4 A f*% 

148 


Proteus vulgaris 


This patent 


tuf 


4 4 A^ 

149 


Providencta alcalifaaens 


This patent. 


tuf 


150 


Providencia rettgen 


This patent 


tuf 


4^4 

151 


Providencia rustigianu 


This patent 


. A* 

tuf 


152 


Providencia stuartu 


This patent *, 


tuf 


153 


Pseudomonas aeruginosa 


This patent 


tuf , 


4 ^ A 

154 


Pseudomonas fluorescens 


This patent 


A* 

tuf 


155 


Pseudomonas stutzen 


This patent 


tuf . 


156 


Psychrobacter phenylpyruvicum 


This patent 


tuf 


4 ^^4 

157 


Rahnella aquatilis 


This patent 


tuf 


158 


Salmonella choleraesuis subsp.arizonae 


This patent 


tuf 


159 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


tuf 




serotype Choleraesuis 


160 


Salmonella choleraesuis subsp. diarizonae 


This patent 


tuf 


4^4 

161 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


tuf 




serotype Heidelberg 




4 A**%. 

162 


Salmonella choleraesuis subsp. houtenae 


This patent 


tuf 


4 A* ^ 

163 


Salmonella choleraesuis subsp. indica 


This patent 


tuf 


4 ^ J 

164 


Salmonella choleraesuis subsp. salamae 


This patent 


tuf 


4 A* & 

165 


Salmonella choleraesuis subsp. choleraesuis serotype Typhi This patent 


166 


Serratia fonticola 


This patent 


tuf 


167 


Serratia liquefaciens 


This patent 


tuf 


4 A*f% 

168 


Serratia marcescens 


This patent 


tuf 


4 A*t\ 

169 


Serratia odorifera 


This patent 


tuf 


4 ^4 A\ 

170 


Serratia ptymuthica 


This patent 


tuf 


4 4 

171 


Serratia rubidaea 


This patent 


tuf 


172 


Shigella boydii 


This patent 


tuf 


173 


Shigella dysenteriae 


This patent 


tuf 


174 


Shigella flexneri 


This patent 


tuf 


175 


Shigella sonnei 


This patent 


tuf 


176 


Staphylococcus aureus 


This patent 


tuf 


177 


Staphylococcus aureus 


This patent 


tuf 


178 


Staphylococcus aureus 


This patent 


tuf 


179 


Staphylococcus aureus 


This patent 


tuf 


180 


Staphylococcus aureus subsp. aureus 


This patent 


tuf 


181 


Staphylococcus auricularis 


This patent 


tuf 


182 


Staphylococcus capitis subsp. capitis 


This patent 


tuf 
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Table 7. 



Origin of the nucleic acids and/or sequences in the sequence listing (continued). 



SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


183 


Macrococcus caseofyticus 


This patent 


tuf 


1 OA 

184 


Staphylococcus cohnii subsp. cohnii 


This patent 


tuf 


1 Of 

185 


Staphylococcus epidermidis 


This patent 


tuf 


186 


Staphylococcus haemofyticus 


This patent 




187 


Staphylococcus warneri 


This patent 




188 


Staphylococcus haemofyticus 


This patent 




1 89 


Staphylococcus haemofyticus 


This patent 




-i <VTk 

190 


Staphylococcus haemofyticus 


This patent 




191 


Staphylococcus hominis subsp. homims 


This patent 




192 


Staphylococcus warneri 


This patent 


tuf 


193 


Staphylococcus hominis 


This patent 


tuf 


194 


Staphylococcus hominis 


This patent 




195 


Staphylococcus hominis 


This patent 


tuf 


196 


Staphylococcus hominis 


This patent 


tuf 


197 


Staphylococcus lugdunensis 


This patent 


to/ 


198 


Staphylococcus saprophyticus 


This patent 


to/ 


199 


Staphylococcus saprophyticus 


This patent 


to/ 


200 


Staphylococcus saprophyticus 


This patent 


tuf 


201 


staphylococcus sciun subsp. sciun 


This patent 


tuf 


202 


Staphylococcus warneri 


This patent 


tuf 


203 


Staphylococcus warneri 


This patent 


tuf 


204 


Bifidobacterium longum 


This patent 


to/ 


205 


Stenotrophomonas maltophilia 


This patent 


tuf 


206 


Streptococcus acidominimus 


This patent 


tuf 


207 


Streptococcus agalactiae 


This patent 


tuf 


208 


Streptococcus agalactiae 


This patent 


tuf 


209 


Streptococcus agalactiae 


This patent 


tuf 


210 


Streptococcus agalactiae 


This patent 


tuf 


211 


Streptococcus anginosus 


1 tus patent 


tuf 


' 212 


Streptococcus bovis 


This patent 


to/ 


213 


Streptococcus anginosus 


This patent 


tuf 


214 


Streptococcus encetus 


This patent 


tuf 


215 


Streptococcus cristatus , 


This patent- 


tuf 


216 


Streptococcus downei 


This patent 


tuf 


217 


Streptococcus dysgalactiae 


This patent 


tuf 


218 


Streptococcus equi subsp. e<yi« 


This patent 


tuf 


219 


Streptococcus ferus 


This patent 


tuf 


220 


Streptococcus gordonii 


This patent 


tuf 


221 


Streptococcus anginosus 


This patent 


tuf 


222 


Streptococcus macacae 


This patent 


tuf 


223 


Streptococcus gordonii 


This patent 


tuf 


224 


Streptococcus mutans 


This patent 


tuf 


225 


Streptococcus parasangmnis 


This patent 


tuf 


226 


Streptococcus ratti 


This patent 


tuf 


n a *v 

227 


Streptococcus sanguinis 


This patent 


tuf 


228 


Streptococcus sobrinus 


This patent 


tuf 


229 


Streptococcus suis 


I Jus patent 


to/ 


230 


Streptococcus ubens 


This patent 


to/ 


231 


Streptococcus vestibularis 


This patent 


tuf 


232 


Tatumella ptyseos 


This patent 


tuf 


A A A 

233 


«n t t * tf * 

Trabulsiella guamensis 


This patent 




234 


Veillonella parvula 


This patent 


tuf 




lersinia emerocoimca 


' 1 ''hie r\4fa>rtt 

i rus paieni 


tuj 


236 


Yersinia frederiksenii 


This patent 


tuf 


237 


Yersinia intermedia 


This patent 


tuf 


238 


Yersinia pestis 


This patent 


tuf 


239 


Yersinia pseudotuberculosis 


This patent 


tuf 


240 


Yersinia rohdei 


This patent 


tuf 


241 


Yokenella regensburgei 


This patent 


tuf 


242 


Achromobacter xylosoxidans subsp. denitrificans 


This patent 


atpD 


243 


Acinetobacter baumannii 


This patent 


atpD 


244 


Acinetobacter Iwoffii 


This patent 


atpD 
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Table 7. 



Origin of the nucleic acids and/or sequences in the sequence listing (continued). 
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0 ID NO 


Archaeal hacterial fiinpal or narasitieal <*nec ie<s 


IkJWtU ^ Lr 


VJCI1C 


OAS 


oiapnyiococcus sapropnyticus 


inis patent 


atpu 


ZM\J 


/ncaugenes jaecaus suosp. jaecaus 


1 nis patent 


atpu 


947 
IM 1 


DQciiius a/u/irucis 


inis patent 


_rii / ■ ■ f™\ 

atpu 


Z*+o 


DuClluiS CctcUS 


1 nis patent 


atpu 




DuCierOlueS ulSuLSOrllS 


1 nis patent 


_n_# B-i r\ 

atpu 


Ocn 
ZjU 


tsacteroiaes ovcuus 


This patent 


atpu 


ZM 


Leciercia aaecarvoxylata 


i nis patent 


atpu 


ZjZ 


otenotropnomonas maltopniua 


1 nis patent 


atpu 


Z33 


MJ a"* bbpw ■*> ^B # J ^B JWB «v Hi J* A # *jB 

oartoneua Henselae 


1 nis patent 


atpu 


254 


Bifidobacterium adolescentis 


This patent 


atpu 


ice 

255 


Brucella abortus 


This patent 


atpu 


256 


Cedecea davisae 


This patent 


atpu 


257 


Cedecea lapagei 


This patent 


atpD 


Z5o 


Cedecea neteri 


l nis patent 


atpD 


259 


Chryseobacterium meningosepticum 


This patent 


atpD 


ZoU 


Citrobacter amalonaticus 


1 his patent 


atpu 


Zol 


xAtrooacter oraaKti 


1 nis patent 


atpD 


ZOZ 


KAirooacier Kosen 


1 nis patent 


*PB«*M I"\ 

atpu 


Z03 


KAtrooacter jannen 


This patent 


atpu 


Zo4 


x^itroDacter frewtaii 


inis patent 


atpu 


Zo5 


Citrobacter koseri 


1 nis patent 


atpu 


Zoo 


Citrobacter sedlafdi 


1 his patent 


atpu 


20/ 


Citrobacter werkmanii 


1 nis patent 


atpu 


ZOo 


Citrobacter youngae 


l his patent 


atpu 


zoy 


y^iostnaium innocuum 


This patent 


atpD 


z/u 


L-iosiriaiutn pefjnngens 


1 nis patent 


atpu 


IT) 

z/z 


Corynebacteriwn diphtheriae 


^| "In. I a«Va M.aV 

1 his patent 


atpu 


7*73 

Z/j 


KA)ryfieoacienwfi pscuaocupiurieriri cum 


inis patent 


atpu 


7*7/i 

Z/4 


^oryneoactenunt ulcerous 


1 nis patent 


atpu 


77< 
Z/j 


LA)ryneoacienum ureatyticuiTt 


1 nis patent 


atpu 


27o 


Coxiella burnetii ( « 


inis patent 


atpu 


z// 


Jbawarasieita tiosninae 


1 nis patent 


atpu 


77Q 

Z/o t 


cawarasieiia taraa^ 


1 nis patent 


atpu 


Z/9 


HKenella corroaens 


1 nis patent 


atpU 


ZoU 


Enterobacter agglomerans 


This patent 


atpu 


Zol 


Lmerooacter ammgenus 


inis patent 


atpu 


ZoZ 


Enterobacter asburiae 


1 his patent 


atpu 


283 


tnterobacter cancerogenus 


This patent 


atpu 


284 


Enterobacter cloacae 


1 his patent 


atpu 


IOC 

285 


Enterobacter gergoviae 


1 his patent 


atpu 


286 


Enterobacter hormaechei 


This patent 


atpu 


10*7 

287 


Enterobacter sakazakii 


This patent 


atpu 


too 

288 


Enterococcus avium 


This patent 


atpu 


ion 

Zoy 


Enterococcus casseliflavus 


1 nis patent 


atpu 


inn 
290 


Enterococcus durans 


1 his patent 


atpu 


291 


Enterococcus faecalis 


1 his patent 


atpu 


zyz 


bCbbB 0 BBB-.J*B. ^4 ^BJ ■ M bCjM JBk ^BjBJ BJ J BB>^B| 

enterococcus jaecium 


1 nis patent 


atpu 


zy^ 


enterococcus gaiiinarum 


1 nis patent 


atpu 


zy4 


lj M B^ JB *■ JIB> JBk «B)<B) « BV «B> ^Bj Jfe JBk BkaU% Xfe B BF BJ ^Bld m ^B 

enterococcus saccnarotyticus 


1 nis patent 


atpU 


one 
Z95 


Escherichia fergusonii 


1 nis patent 


atpu 


ZVO 


escnencnia nermannii 


1 nis patent 


atpu 


297 


Escherichia vulneris 


This patent 


atpD 


298 


Eubacterium lentum 


This patent 


atpD 


299 


Ewingella americana 


This patent 


atpD 


300 


Francisella tularensis 


This patent 


atpD 


301 


Fusobacterium gonidiaformans 


This patent 


atpD 


302 


Fusobacterium necrophorum subsp. necrophorum 


This patent 


atpD 


303 


Fusobacterium nucleatwn subsp. potymorphum 


This patent 


atpD 


304 


Gardnerella vaginalis 


This patent 


atpD 


305 


Gemella haemolysans 


This patent 


atpD 


306 


Gemella morbillorum 


This patent 


atpD 
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307 


H/iPttinnHilux Hitfrpvi 


1 hie natpnt 
l ma paivUl 


ntnJ} 
UipLs 


308 


ffopmonhilux hnpnt/ihitirux 


' 1 hie no f*»nt 
A 1115 paLClll 


UipLJ 


309 


ffopnt/inhiltiK nnrnh/iprn/itvtirwt 

IllW>i(H/i/fUMU L/U4 U*H*C>ffA/»Jrliv>M>l 


* 1 hie r>atpnt 
& 1112k paicill 


ixvpu 




Hnpntfinhiliiv nnminHitPTt^np 


i ins paieni 


aipu 


31 1 


nujriiu UlVcl 


i nis paieni 


aipu 


110 


JC^Y net ol 1st Iritynno 
i\ingeilU Klflguc 


i nis patent 


aipu 


111 


i\ieusietm pneumoniae suosp. ozaenae 


i nis patent 


atpu 


114 


t\iei/bieiui orniinifiuiy lieu 


i nis patent 


aipu 


11 ^ 


i\icuoieiiu uxyiucu 


' 1 "h t C ^ font 

i nis paieni 


aipu 


11£ 


l\iet/5ieUu piQJlllCOlU 


i nis patent 


aipu 


117 


i^iepsieiiu pneumoniae suosp. pneumoniae 


i nis patent 


atpu 


11 ft 
JXO 


k\iuyvera ascoruaia 


i nis patent 


atpu 


310 


i\iuyveru cryi/creicc/i> 


i nis patent 


aipu 


ion 


ixiuyvera georgiana 


i nis patent 


aipu 




7 n/*tsinsift lift p /T/^r/f/inniiuc 

uuci uua en iWi aciaupniius 


i nis patent 


aipu 


ioo 


usgioneuu pncumupruiu auo&p. pneuinupniui 


x nis pa.icm 


aipu 


101 


ucrninoreiu* grifnoniii 


1 1 lib paieni 


aipu 


104 


Uoienu fnufu/i^yiugefico 


' 1 'hie notAnt 

i nis pdicm 


aipu 


10 s 


ivllLrUCVLLUS lyiue 


i nis paicm 


aipu 




\A stall 0 rj*11n ujj e/v>» c^n cj r 


1 Ilia pdLCIll 


aipu 


307 


\n s\T*rrY oil n f/itninrfonlic 


" 1 "hie natAnt 
1 Ilia pdlCIll 


ntn I~} 

aipu 


10 ft 


irjo/uxeiui usioensis 


' 1 "h i e r*« <\ tort? 

x ms patent 


aipu 


10 o 


morganeua morgami suosp. morgunii 


This patent 


aipu 


110 


tUJiiut.u uggu/mcruna 


' 1 "hi c no t Ant 
i ilia paicm 


UlpLJ 


111 


rufiioea aispersa 


x nis paieni 


atpu 


110 


rosieureiuz muuociuu 


xms patent 


aipu 


111 


rrugiu jUfiiiuin 


' 1 'h i c notAnt 

xms paieni 


aipu 


314. 


i ruitziio mirui/iiiy 


' 1 'hie notpnt 
lllls palwilL 


uipu 


335 


Pmt/nt c m/ / (7/i lie - 


' 1 'hie fiatpnt 
l ilia |/aLCill 


ntnTi 




if UVlLiCflClll UlCUllJULlCfLb 


X Ills palCIll 


aipu 


337 


mi UVlWCf 14*11* f cllgCf I - 


'I "hie notpnt 

lLUS L/dlCllL 


nlriTi 

VLipLJ 


lift 

J JO 


i ru viaenciu ru^iigiaiui 


i iiis patent 


aipu 


110 


Providencia stuartii 


This patent 


Uipis 


140 


Psychrobacter phenylpyruvicum 


This patent 


aipu 


141 
J*rl 


Rahnella aquatilis 


This patent 


ntnTi 

aipu 


140 


Salmonella choleraesuis subsp. arizonae 


This patent 


rt try 7"*} 

aipu 


141 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


ntnTi 




serotype Choleraesuis 




344 


Salmonella choleraesuis subsp. diarizonae 


This patent 


ntnTi 


345 


Salmonella choleraesuis subsp. houtenae 


This patent 


ntnTi 

uipu 


34** 


Salmonella choleraesuis subsp. i/u&ca 


This patent 


ntnTi 

UipU 


147 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


ntnTi 

uipu 




serotype Paratyphi A 






14S 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


ntnTi 

uipu 




serotype Paratyphi B 






340 


Salmonella choleraesuis subsp. salamae 


This patent 


ntnTi 
uipu 




Salmonella choleraesuis subsp. choleraesuis serotype Typhi This patent 


ntnTi 

aipu 


351 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


ntnTi 




serotype Typhimurium 






352 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


atpD 




serotype Virchow 






353 


Serratia ficaria 


This patent 


atpD 


354 


Serratia fonticola 


This patent 


atpD 


355 


Serratia grimesii 


This patent 


atpD 


356 


Serratia liquefaciens 


This patent 


atpD 


357 


Serratia marcescens 


This patent 


atpD 


358 


Serratia odorifera 


This patent 


atpD 


359 


Serratia plymuthica 


This patent 


atpD 


360 


Serratia rubidaea 


This patent 


atpD 


361 


Pseudomonas putida 


This patent 


atpD 


362 


Shigella boydii 


This patent 


atpD 


363 


Shigella dysenteriae 


This patent 


atpD 
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SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source Gene* 




364 


Shigella flexnen 


This patent 


atpD 


365 


Shigella sonnet 


This patent 


atpD 


366 


Staphylococcus aureus 


This patent 


alpD 


367 


Staphylococcus auricularis 


This patent 


atpD 


368 


Staphylococcus capitis subsp. capitis 


This patent 


atpD 


369 


Staphylococcus cohmi subsp. cohnu 


This patent 


atpD 


370 


Staphylococcus epidermidis 


This patent 


atpD 


371 


Staphylococcus haemofyticus 


This patent 


atpD 


372 


Staphylococcus hominis subsp. hominis 


This patent 


atpD 


373 


Staphylococcus hominis 


This patent 


atpD 


374 


Staphylococcus lugdunensis 


This patent 


atpD 


375 


Staphylococcus saprophyticus 


This patent 


atpD 


376 


Staphylococcus simulans 


This patent 


atpD 


377 


Staphylococcus warneri 


This patent 


atpD 


378 


Streptococcus acidominimus 


This patent 


atpD 


379 


Streptococcus agalactiae 


This patent 


atpD 


380 


Streptococcus agalactiae 


This patent 


atpD 


381 


Streptococcus agalactiae 


This patent 


atpD 


382 


Streptococcus agalactiae 


This patent 


atpD 


383 


Streptococcus agalactiae 


This patent 


atpD 


384 


Streptococcus dysgalactiae 


This patent 


atpD 


385 


Streptococcus equi subsp. equi 


This patent 


atpD 


386 


Streptococcus anginosus 


This patent 


atpD 


387 


Streptococcus sativarius 


This patent 


atpD 


388 


Streptococcus suis 


This patent 


atpD 


389 


Streptococcus uberis 


This patent 


atpD 


390 


Tatumella ptyseos 


This patent 


atpD 


391 


Trabulsiella guamensis 


This patent 


atpD 


392 


Yersinia bercovieri 


This patent 


atpD 


393 


Yersinia enterocolitica 


This patent 


atpD 


394 


Yersinia frederiksenii 


This patent 


atpD 


395 


Yersinia intermedia 


This patent 


atpD 


396 


Yersinia pseudotuberculosis 


This patent 


atpD 


397 


Yersinia rohdei 


This patent 


atpD 


398 


Yokenella regensburgei 


This patent 


atpD 


399 


Yarrowia lipotytica 


This patent 


tuf (EF-\) 


400 


Absidia corymbifera 


This patent 


tuf (EF-l) 


401 


AUernaria alternata 


This patent 


tuf (EF-l) 


402 


Aspergillus flavus 


This patent 


tuf (EF-l) 


403 


Aspergillus fiunigatus 


This patent 


tajr(EF-l) 


404 


Aspergillus fumigatus 


This patent 


fw/(EF-l) 


405 


Aspergillus niger 


This patent 


fw/(EF-l) 


406 


Blastoschizomyces capitatus 


This patent 


rw/(EF-l) 


407 


Candida albicans 


This patent 


fwjf(EF-l) 


408 


Candida albicans 


This patent 


rwf(EF-l) 


409 


Candida albicans 


This patent 


tuf(EF-l) 


410 


Candida albicans 


This patent 


tuf (EFA) 


411 


Candida albicans 


This patent 


/Kjr(EF-l) 


412 


Candida dubliniensis 


This patent 


tuf (EF-1) 


413 


Candida catenulata 


This patent 


rr^f(EF-l) 


414 


Candida dubliniensis 


This patent 


fiif (EF-1) 


415 


Candida dubliniensis 


This patent 


tuf (EF-l) 


416 


Candida famata 


This patent 


ft^r(EF-l) 


417 


Candida glabrata 


WO98/20157 


tuf XEF-l) 


418 


Candida guilliermondii 


This patent 


rwf(EF-l) 


419 


Candida haemulonii 


This patent 


tuf (EF-l) 


420 


Candida inconspicua 


This patent 


fwjf(EF-l) 


421 


Candida kefyr 


This patent 


tuf (EF-l) 


422 


Candida krusei 


WO98/20157 


tuf (EF-l) 


423 


Candida lambica 


This patent 


tuf (EF-l) 


424 


Candida lusitaniae 


This patent 


tuf (EF-l) 


425 


Candida norvegensis 


This patent 


fw/(EF-l) 
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ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


426 


Candida parapsilosis 


WO98/20157 


m/(EF- 


427 


Candida rugosa 


This patent 


to/(EF- 


428 


Candida sphaerica 


This patent 


tuf(EF- 


429 


Candida tropicalis 


WO98/20157 


tuf(EF- 


430 


Candida utilis 


This patent 


tuf (EF- 


431 


Candida viswanathii 


This patent 


/h/(EF- 


432 


Candida zeylanoides 


This patent 


to/(EF- 


433 


Coccidioides immitis 


This patent 


rw/(EF- 


434 


Cryptococcus albidus 


This patent 


tuf (EF- 


435 


Exophiala jeanselmei 


This patent 


m/(EF- 


436 


Fusarium oxysporum 


This patent 


to/(EF- 


437 


Geotrichum sp. 


This patent 


to/(EF- 


438 


Histoplasma capsulation 


This patent 


fw/(EF- 


439 


Fssatchenkia orientalis Kudrjanzev 


This patent 


ft//(EF- 


440 


Malassezia furfur 


This patent 


ft//(EF- 


441 


Malassezia pachydermatis 


This patent 


ft//(EF- 


442 


Malbranchea filamentosa 


This patent 


tuffEF- 


443 


Metschnikowia pulcherrima 


This patent 


tuf(EF- 


444 


Paecilomyces lilacinus 


This patent 


mf(EF- 


445 


Paracoccidioides brasiliensis 


This patent 


tuf(EF- 


446 


Penicillium marneffei 


This patent 


ft//(EF- 


447 


Pichia anomala 


This patent 


rw/(EF- 


448 


Pichia anomala 


This patent 


to/(EF- 


449 


Pseudallescheria boydii 


This patent 


tuf(EF- 


450 


Rhizopus oryzae 


This patent 


tuf(EF- 


451 


Khodotorula minuta 


This patent 


tuf(EF- 


452 


Sporobolomyces salmonicolor 


This patent 


m/(EF- 


453 


Sporothrix schenckii 


This patent 


rw/(EF- 


454 


Stephanoascus ciferrii 


This patent 


f«/(EF- 


455 


Trichophyton mentagrophytes 


This patent 


n//(EF- 


456 


Trichosporon cutaneum 


This patent 


fu/(EF- 


457 


Wangiella dermatitidis 


This patent 


ta/(EF- 


458 


Aspergillus fumigatus 


This patent 


atpD 


459 


Blastoschizomyces capitatus 


This patent 


atpD 


460 


Candida albicans 


This patent 


atpD 


461 


Candida dubliniensis 


This patent 


atpD 


462 


Candida famata 


This patent 


atpD 


463 


Candida glabrata 


This patent 


atpD 


464 


Candida guiUiermondii 


This patent 


atpD 


465 


Candida haemulonii 


This patent 


atpD 


466 


Candida inconspicua 


This patent 


atpD 


467 


Candida kefyr 


This patent 


atpD 


468 


Candida krusei 


This patent 


atpD 


469 


Candida lambica 


This patent 


atpD 


470 


Candida lusitaniae 


This patent 


atpD 


471 


Candida norvegensis 


This patent 


atpD 


472 


Candida parapsilosis 


This patent 


atpD 


473 


Candida rugosa 


This patent 


atpD 


474 


Candida sphaerica 


This patent 


atpD 


475 


Candida tropicalis 


This patent 


atpD 


476 


Candida utilis 


This patent 


atpD 


477 


Candida viswanathii 


This patent 


atpD 


478 


Candida zeylanoides 


This patent 


atpD 


479 


Coccidioides immitis 


This patent 


atpD 


480 


Cryptococcus albidus 


This patent 


atpD 


481 


Fusarium oxysporum 


This patent 


atpD 


482 


Geotrichum sp. 


This patent 


atpD 


483 


Histoplasma capsulation 


This patent 


atpD 


484 


Malassezia furfur 


This patent 


atpD 


485 


Malassezia pachydermatis 


This patent 


atpD 


486 


Metschnikowia pulcherrima 


This patent 


atpD 


487 


Penicillium marneffei 


This patent 


atpD 
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SEO ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


488 


Pichia. nunm/il/i 


1 hiQ nafpnt 


ntnPi 


489 


Pichia. oiiOTTifilfi 


Thic nat(*nf 

l Ula iJaldll 


ntnD 
iupM~f 


490 


Rhodotorula mini it n 


x uia LJaL&iiL 


ntnD 




PhnHntnriiln mitrilnoirtnvn 
iuuAii/ii/f utu film, iiuyiiil/oli 


' I'hic nQtpnt 
1 Ills palClll 


ntnTt 




Snn Tnhn t n jtt\)/*p c vn1ynnni/*n //i r 
ijjf/c/f c/c/t/ii/fftycco AuiitiufiiuuiiSf 


' I'hlC T^Qt^Tlt 

1 Illo patCllL 


uipu 


493 


LJL/K/t tVl/lf ImV JkfiCftUUI 


' 1 'hie not Ant 
1 Ills palCllL 


ntnTt 






1 ms paccni 


aipu 


405 


Tri rfo r\ n h~v tn n mpn tn o vnnfwtp c 
a f n*riuptiyttjfi rficniugfUjsrijico 


11115 pdicni 


rrtnTl 
UipU 


496 




T*hic nofpnf 
1 llio palClll 


ntnTt 


497 


V/irr/rwin linntutirn 

A HI f vvVUA l(£/(SXJr(iCU 


1 Ills pdlvlll 


ntnD 
Uipiy 


4QR 


/X3^7C/ glllUo J WlilgUllld 


' 1 'hi c nQt**¥i# 

iiiis pdicni 


lUJ \IVi) 


4QQ 


H In vtnv/*hi 7nnw/*pc fnnitntitv 
AJltLjl UjLfU^l/ifiy^OJ lAlUllUlUo 


inis pa.ieni 


tiff f\A~\ 
lUJ {1Y1) 


Jw 




ixus patent 


lUJ \v/l ) 


501 

JUL 


^V>/vv//iVii//oc ftttwttitic 

Ul/CC(UlV(UCJ IfflffUllo 


' I 'Hit C T\Ht&Tlt 

1 HIS pdLCIll 




*m 

JUL 


Pitvnriuwn fiYvvnnnint 

A 1UU1 lUJI I 1/ArYtjL/lst tAJil 


1 Ilia palClll 


luf \iyi) 




Ui rtfinlncmn m n ct il/itii m 

nijiUjJUXoifiti cups u im m n 


inis patcni 


lUJ \JVl) 


504 


Pnmt*nf*f*iHini/i0f hrnvilS^nviv 


i 111b palCIU 




505 
.j\7.7 


Ppniri IHt/m mnrn pffpi 

A Cf llltlff HfrC rffUfrfCffCf 


'I'hic nafprit 
1 ill □ palClll 


lUJ \IVL) 


506 


I It*/ Ml WlUf/UAilA 


1 ilia palClll 




5fl7 
3\J l 


Tttf*hnnh\ttfin n>4>nf/inp/tnlmfAP 

i riLftvyiiyiuii TneFuugropnyics 


1 Ulj palClll 


tuf f\A\ 

lUJ \ V*a\) 


50R 

JUO 


Y/iTTWtuifi 1i nnhvti 
111/ / is win ixuviytixJJi 


TThic nol"#>nt 
1 ills palCHL 


tuffhA\ 

lUJ \IVI} 




HsrhavT/j hiopminrt 
DLUsC-jll* vigC/rllflU 


llllS palCHL 




510 


Rnhpvisi /i/ivic 


*T*hic rtatpnt 

1 Ilia UaLCIll 


titf \\z»r a.) 


J 1 X 


i^rithi/fin fn vrnrulntn 


1 1110 paiciii 


tuf \iz^r~ 1 j 


517 
j i^ 




1 Ilia palClll 


luj \cr~i) 


51"* 

3 1-7 


fZi/rryfi/i I/itnhli/i 

\JHil CllU LLUflULtU 


1 ilia palClll 


ttfffFT?-1\ 


514 
j it 


J pi vhmnnisi /r/wii/v? 

LrCMrl/niMUU frt/i/lLu 


T*h!c no tf»nt 
1 Lilo paLCIH 




515 


r jfS vltnt/iwii ft ziothifyni^fi 


' 1 'hie r'xot'f^nt 
1 lilo palClll 


11*/ \xz>r 1 ) 


516 


T j*ivhm/ini/i tmnim 


Thic natpnf 
1 ilia palClll 


tufCPV-\\ 


517 




1 'hie T^atpnf 
1 111a paiciii 


tuf \Ajr-±j 




7 01 chnt/ini /> tnf/intiim > 
i^iofiftiu/uu ififu/uuf/i 


' 1 "hie notpnt 
1 Ilia palClll 


tu§ \iz>r 1 ) 


519 

3 17 


J j*i vfomnnin Pnripttii 

M^CtarVfltUU-U CfU ICllll 


1 Ilia palClll 


tuf(WA\ 
ii*f \LZ>r 1 ) 


520 


1 Jti vhtrtnni/i oprhtJli 


TTTiic nafpnt 
1 Ilia palClll 




571 


T pi ch m/ini/i Vy p Tf~i ci i 
J^iCljfl/fltlfllU rlcnigl 


Th i c TWf Ant 
1 Ilia palcm 


tuf /PP.n 


57? 


1 pi rfom/itijsi nt/Tr/ii* 

A^cijfunufiiii ffiUfUr 


T*Hic notAnt 
1 Ilia palClll 


tuj \E*r i) 


59^ 




I Ilia palcul 


lUf \EiIr-L) 


594 


T jfi c/im/inf/T tnoirifftTtfi 
AjCMfUfUilUU //ICA.ICU/IU 


' 1 h i c no tf»nt 
1 Ilia palClll 


tuj ^cr*i ) 


^9^ 


f dl[t|in|/|itf^ ^ ft /^fc 

I^i&flrnUfllQ tarCfUOlQc 


J l l hic no fonf 

iius patcni 


titfiW 1\ 
luj \Etr-i) 


596 


J pi chrytsitii/i tmnifn 
LjCt^flffluTUll ItUJsiCC* 


' i h i c no f"£*n t 
IlUa palClll 


tiif /PP. 1\ 


597 


^Jost cnn r/i /*sitiimim 
lVCUbyUril CU/U/lU/Tl 


' 1 'h ! c not(>nt 
1 Ilia palClll 


tiif /PP.n 




i ncnufnonus vuginuiis 


1 nis patent 


tifflVV 1\ 
luj 


599 


T^3n/tn/yv/\wnfi hvufpi cnhcn hntfpf 
1 f yjJUflijjfJfiiu i/ft*cci allUdU. isfucci 


''l "hie T\o.tAnf 
lllla palClll 


tuf /PF.n 


5^0 


rithi/ii/J fyie/*ii*tilsitsi 
K^filfllUlU JUJirlLUlUltl 


' 1 "h i c notAnf 
lllla palClll 


ntnTt 


331 


T pi chmsmisj ftvini/v) 

LAZlb rufUifU u irvpicu 


' I 'hie n4t0nf 

1 ms patent 


ntnTt 

uipu 


532 




TTiic rintpnt 
1 ilia palClll 


ntnD 




1 sishmnnin Hnnnvnni 


'I'hic not/*nt 
1 Ilia palClll 


ntnTt 


534 


Leishmania infantum 


This patent 


atpD 


535 


I j*iKHm/inifi qptHUH 


TTllQ TVlTPflt 

X Ilia L7aMrlll 


ntnD 

WL*A.r 


536 


J jfivhm/inin hprtioi 

LrCUfl/ IlLU lit* ilCf UK* 


x ilia palClll 


ntnD 

AMI/AS 


517 

33 1 


1 pivhn\fmifi m/iifiv 
LAZI^flfflllfUU rflUJUr 


1 Ilia palClll 


ntnTt 


3 JO 


J pi chmnni/j n m /T7 nn pyi n" c 


TTiic not f»nt 
1 Ilia palClll 


ntnD 


607 


Enterococcus faecalis 


WO98/20157 


tof 


608 


Enterococcus faecium 


WO98/20157 


tuf 


609 


Enterococcus gallinarum 


WO98/20157 


tuf 


610 


Haemophilus influenzae 


WO98/20157 


tuf 


611 


Staphylococcus epidermidis 


WO98/20157 


tuf 


612 


Salmonella choleraesuis subsp. choleraesuis 
serotype Paratyphi A 


This patent 


tuf 


613 


Serratia ficaria 


This patent 


tuf 


614 


Enterococcus malodoratus 


This patent 


tuf {Ci 


615 


Enterococcus durans 


This patent 


tufip) 


616 


Enterococcus pseudoavium 


This patent 


tuf (C) 
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15 



20 



25 



30 
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60 



SEO ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


617 

UK 


/♦ft/pr/j/wvu c Hivnnr 


7/tiic notont 
I Ilia pdlCilL 


lUJ (C) 


618 


fi'ntpmrfifTi/v nviutn 

4-/rftfrC>/ (/Ll/LiiU*l U r ft Lift I 


J 1 'hie notAnt 

i ins pdicm 


lUJ {^) 


619 


VSC4L> MlLU l/fflYlsCiJ L>C( C rUlUC 




lUJ \m) 


691 


SLFUctOCOCCUS JuSClurrT 


1 nis patent 


+ir? /f~*\ 




ouLtrtiuruffiyLcj {.e/cruiuc 


1 nis paicnt 


tuj (h,r-l) 




\~rypwcoccu5 ncoj otttuuis 


1 nis patent 


tuj (br-1) 




s^unciiua QlulCQJlS 


Wr^QS/Ofl 1 <7 


tuj (br-1) 


f\fi> 


K+orynciKicKriitnt uipiunenue 


\x/rioa/7ni <7 

WLryo/zUIj/ 


ttrf 

tuf 




KAuullQCL CulCflUiuIu 


1 nis patent 


atpu 




oQCCrlUrOmyC€S CcrevlSluc 


Database 


tuj (Er-1) 


OOO 


^accnxsrorrsyces cerevisiae 


uaiaDase 


QipU 


667 

DO/ 


7Vun/7n/ir/im/i fniTi 

1 ryjjufiu&urfiu c/Uci 


inis paiem 


QipU 


668 


\~>ut yficisuLicf iiufi gtMiuffiiLwn 


TlltoKlCA 

IValaDdaC 


ttrf 

tuj 


660 


cs*h &ri s*h I/j /*nti 


JL^alaUaSC 


aspu 


670 

U /IS 


t-fjt I i' /■*/■> hn f*to r nxtlnri 

nciiLut/uL.icr pyion 


i^aiaDase 


uipu 


671 


K^iuiiriuiu/n ciLCiuuuiyuLU/n 




cspu 


A79 


\jyiopnaga sysica 


¥ A^AV%A A A. 

uaiaDase 


atpu 


671 


EtilfMCfUU llAllLll 


HP^lic n 1 font 

1 ms paicni 


aspu 


0/*r 


viono cnoierae 


1 nis patent 


Ai#n y\ 

atpu 


675 


viuriu vnuicruc 


" ■ ~K» in no font 

1 ins pdieni 


tuj 


676 


T 01 vhmnnfn 0 n iriotti 1 
I-tClafUflUfUU- Cflf (Cif it 


1 Ilia pdlCUl 


uipU 


677 


DlUsColCl f flU, full 


1 nis patent 


tuj (tr-lj 


678 
u / o 


\*f ypiUl*Ul,{,l4& flcUJUf [flutiJ 


IIILa pdicm 


UipLJ 


670 


(~* r\)n tnmfri 1 c nfsi fin rmsi n c 
L*/^/lC/(r(/lCtU flcUfi/ffflUrlo 


TJi Jo n 0 tit 

1 nis pdicm 


ntr>T~l 
UipLJ 


680 

DOv 


x^ujuitfigficirnciici usrinuiiciicic 


' I 'hie n^tont 

1 nis paiem 


atpu 




i^ufuJluu trOpiCullS 


uataoase 


aipu \y ) 


685 


J***if^iv)/vw*rj c hi ma 1 

ijfucf ccc/ccwj rurcic 


JL/dLaUaSC 


lupu \ V ) 


686 


ChlniiTtiHi/i nti0tj/D/inisi0 
^rutufiyuiu [sfitziufiU'liUc 


XVdLaUdaC 


ntnD AA 
iupu \ v / 


687 


WfiJfihnftvriiiTn c/r/fH/in/m 

J 1 UlL/L/Lit^lCf lUffl J Utlf ICU lU/l v 




UlyLJ \ v ) 


688 


T-fnm/i r/rniVfic 


lydLdUddC 


ntnD AA 

KllyLs \ V ) 


£8Q 
O07 


iluSnWulWTl julCipunlm 


Daiaoase 


atpu \ v ) 


600 


OULlsfUu Uffiyi,Cd tC/crUluc 


L/dLaUdbC 


ntnD AA 
mpu \ V ) 


601 


ovfitcu&uccriiiruffiyLCj purni/c j 




ntnD AA 
uipu y v ) 




1 rypanosoniu cofigoiense 


uaiaDase 


aspu \V ) 




lnenmis itiennopnuus 


Jjataoase 


atpu ( V) 


6QR 


tjoLficricmu con 


wnofl/701 *7 




700 


OOFTclia PUrgOOrJcfl 


uataoase 


aspu \y ) 


71 A 
/1U 


i Tepoii&tui paiiiawn 


■ "A A ^ A A A At 

uataoase 




711 
/II 


K^nicuTiyciici irci c/uj/tiuiis 


wcnoine project 


ntnD t\F\ 

aspu \ \ ) 


717 

/ I<6 


CtfllEri/COCCuS JClcCCUlS 


ucnoinc project 


ntnD AA 

aspu \ V ) 


/ 1 j 


/W c InuilOSQ rCl flQ. DunCcfl 


uataoase 


aspu \\ ) 


ltd. 
1 If 


msiniuiococcuS ju/inuscfiii 


uataoase 


ntnD AA 

aspu \y ) 


7K 
/ ID 


rOipnytOmOnClS ginglvullS 


uenome project 


ntnD A A 

aspu \ y ) 


716 

/ ID 


OlfCpiUCUCLUS pflcUfflUfUUC 


f~i Aft f \ t¥l A ftTfllA/^f 

VJCIIUIIIC prujccL 


ntnD AA 

mpu \ v ) 


717 


uuf lyjiuiLia iu if tunc 1 


'1 hie natAfit 


tuf 
suj 


718 


Til 1 rirti sil si 0 ri n nptfiy/j/im/r//M 
IDUf njlULLlCf US p& ClUJ-UffltlilCl 


' 1 hlC TlOtA¥lt 


tuf 
suj 


710 


\*U/jlf lUlUJll UcljtZflfTLK.ll 


'1 "hie not^nt 
1 IL1S paLCIlL 


tuf 
SUJ 


770 


fl/ivtrisfiunt ittrt/>/*unm 

V'(t/ I >f / lull*/ ft ifWwVUiUfl 


T"liic fiatptit 

1 IliS LJdlCllL 


tuf 
suj 




v it/j ( / Li+iiuf 1 f lit vyi 


T*hic natAnt 


tuf 

lUJ 


722 


Clostridium septicum 


This patent 




723 


Clostridium tertium 


This patent 


ttrf 


724 


Clostridium tetani 


This patent 


ttrf 


725 


Enterococcus malodoratus 


This patent 


ttrf 


726 


Enterococcus sulfiireus 


This patent 


ttrf 


727 


Lactococcus garvieae 


This patent 


ttrf 


728 


Mycoplasma pirum 


This patent 


tirf 


729 


Mycoplasma salivarium 


This patent 


ttrf 


730 


Neisseria potysaccharea 


This patent 


ttrf 


731 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


ttrf 



65 
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ofcAj iU JNU. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


732 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


tuf 




serotype Gallinarum 


733 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


tuf 




serotype Paratyphi B 


734 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


tuf 




serotype Virchow 


735 


Serratia grimesii 


This patent 


tuf 


736 


Clostridium difficile 


This patent 


tuf 


737 


Burkholderia pseudomallei 


This patent 


atpD 


738 


Clostridium bifermentans 


This patent 


atpD 


739 


Clostridium beijerinckii 


This patent 


atpD 


740 


Clostridium difficile 


This patent 


atpD 


741 


Clostridium ramosum 


This patent 


atpD 


742 


Clostridium septicum 


This patent 


atpD 


743 


Clostridium tertium 


This patent 


atpD 


744 


Comamonas acidovorans 


This patent 


atpD 


745 


Klebsiella pneumoniae subsp. rhinoscleromatis 


This patent 


atpD 


746 


Neisseria canis 


This patent 


atpD 


747 


Neisseria cinerea 


This patent 


atpD 


748 


Neisseria cuniculi 


This patent 


atpD 


749 


Neisseria elongata subsp. elongata 


This patent 


atpD 


750 


Neisseria flavescens 


This patent 


atpD 


751 


Neisseria gonorrhoeae 


This patent 


atpD 


752 


Neisseria gonorrhoeae 


This patent 


atpD 


753 


Neisseria lactamica 


This patent 


atpD 


754 


Neisseria meningitidis 


This patent 


atpD 


755 


Neisseria mucosa 


This patent 


atpD 


756 


Neisseria sub/lava 


This patent 


atpD 


757 


Neisseria weaveri 


This patent 


atpD 


758 


Neisseria animalis 


This patent 


atpD 


759 


Proteus penned 


This patent 


atpD 


760 


Salmonella choleraesuis subsp. choleraesuis 


This patent 


atpD 




serotype Enteritidis 




761 

* 


Yersinia pestis 


This patent 


atpD 


762 


Burkholderia mallei 


This patent 


atpD 


763 


Clostridium sordellii 


This patent 


atpD 


764 


Clostridium novyi 


This patent 


atpD 


765 


Clostridium botulinum 


This patent 


atpD 


766 


Clostridium histotyticum 


This patent 


atpD 


767 


Peptostreptococcus prevotii 


This patent 


atpD 


768 


Absidia corymbifera 


This patent 


atpD 


769 


Alternaria alternata 


This patent 


atpD 


770 


Aspergillus flavus 


This patent 


atpD 


771 


Mucor circinelloides 


This patent 


atpD 


772 


Piedraia hortai 


This patent 


atpD 


773 


Pseudallescheria boydii 


This patent 


atpD 


774 


Rhizopus oryzae 


This patent 


atpD 


775 


Scopulariopsis koningii 


This patent 


atpD 


776 


Trichophyton mentagrophytes 


This patent 


atpD 


777 


Trichophyton tonsurans 


This patent 


atpD 


778 


Trichosporon cutaneum 


This patent 


atpD 


779 


Cladophialophora carrionii 


This patent 


m/(EF-l) 


fo\J 


i^unningnameua oennouenae 


iius paieiii 


lllj \CtSr-l) 


781 


Curvularia lunata 


This patent 


ftff(EF-l) 


782 


Fonsecaea pedrosoi 


This patent 


tuf (EF-\) 


783 


Microsporum audouinii 


This patent 


m/(EF-l) 


784 


Mucor circinelloides 


This patent 


tuf (EF-1) 


785 


Phialophora verrucosa 


This patent 


tuf (EF-1) 


786 


Saksenaea vasiformis 


This patent 


tuf (EF-1) 


787 


Syncephalastrum racemosum 


This patent 


tuf (EF-1) 


788 


Trichophyton tonsurans 


This patent 


n^*(EF-l) 


789 


Trichophyton mentagrophytes 


This patent 


tuf(EFA) 



196 

SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CA00/01150 



Table 7. 



Origin of the nucleic acids and/or sequences in the sequence listing (continued). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



SFO ID NO 


Arphnpnl hap rp rial fiinaal nr narniifiral crtpripc 






Ton 


Dipoians nawaiiensis 


This patent 


m/(EF-l) 


791 


Aspergillus fumigatus 


This patent 


tufQA) 


792 


Trichophyton mentagrophytes 


This patent 


/w/(M) 


827 


Clostridium novyi 


This patent 


fl/pZ> (V) 


828 


Clostridium difficile 


This patent 


fl/pZ) (V) 


829 


Clostridium septicum 


This patent 


a^pD (V) 


830 


Clostridium botulinum 


This patent 


oipD (V) 


831 


Clostridium perfnngens 


This patent 


o/pZ> (V) 


832 


Clostridium tetam 


This patent 


atpD(V) 


833 


Streptococcus pyogenes 


Database 


atpD (V) 


AO 4 

834 


Babesia bovis 


This patent 


(V) 


835 


Cryptosporidium parvum 


This patent 


arpD (V) 


836 


Leishmania infantum 


This patent 


atpD(V) 


837 


Leisnmama major 


This patent 


atpD(V) 


838 


Leisnmama tarentolae 


This patent 


atpDQf) 


839 


Trypanosoma brucei 


This patent 


atpD (V) 


O A Al 

840 


Trypanosoma cruzi 


This patent 


ru/(EF-l) 


841 


Trypanosoma cruzi 


This patent 


ft^(EF-l) 


842 


Trypanosoma cruzi 


This patent 


rw/(EF-l) 


843 


Babesia bovis 


This patent 


tufQA) 


Oil jl 

844 


Leisnmama aetfuopica 


This patent 


rw/(M) 


845 


Leishmania amazonensis 


This patent 


tuf(M) 


Oil/' 

846 


Leishmania donovam 


This patent 


to/(M) 


847 


Leishmania infantum 


This patent 


rwf(M) 


848 


Leishmania enrtettu 


This patent 


ft«f(M) 


849 


Leishmania gerbilli 


This patent 


to/(M) 


850 


Leishmania major 


This patent 




851 


Leishmania mexicana 


This patent 


rwf (M) 


852 


Leishmania tarentolae 


This patent 


fi(f (M) 


A^O 

853 


Trypanosoma cruzi 


This patent 


r^T(M) 


854 


Trypanosoma cruzi 


This patent 


fw/(M) 


855 


Trypanosoma cruzi 


: This patent 


rw/(M) 


856 


Babesia bigemina 


This patent 




857 


Babesia bovis 


This patent 


atpD 


Of ft 

858 


Babesia microti 


This patent 


atpD 


A ^ A 

859 


Leishmania guyanensis 


This patent 


atpD 


860 


Leishmania mexicana 


This patent 


atpD 


861 


Leishmania tropica 


This patent 


atpD 


862 


Leishmania tropica 


This patent 


atpD 


863 


Bordetella pertussis 


Database 




864 


Trypanosoma brucei brucei 


Database 


tuf (EF-1) 


865 


Cryptosporidium parvum 


This patent 


tof(EF-l) 


A// 

866 


Staphylococcus saprophytics 


This patent 


atpD 


867 


Zoogloea ramigera 


This patent 


atpD 


868 


Staphylococcus saprophytics 


This patent 




869 


Enterococcus casseliflavus 


This patent 




870 


Enterococcus casseliflavus 


This patent 




871 


Enterococcus flavescens 


This patent 




AOO 

872 


Enterococcus galhnarum 


This patent 




873 


Enterococcus galhnarum 


This patent 




874 


Staphylococcus haemolyticus 


This patent 




875 


Staphylococcus epidermidis 


This patent 


to/ 


R7A 

O/v 


OlCtfffiyiULULCUo CJJlUcfrnilUb 


1 Ilia paLCHL 


mj 


877 


Staphylococcus epidermidis 


This patent 


tuf 


878 


Staphylococcus epidermidis 


This patent 


tuf 


879 


Enterococcus gallinarum 


This patent 


tuf 


880 


Pseudomonas aeruginosa 


This patent 


tuf 


881 


Enterococcus casseliflavus 


This patent 


tuf 


882 


Enterococcus casseliflavus 


This patent 


tuf 


883 


Enterococcus faecalis 


This patent 


tuf 


884 


Enterococcus faecalis 


This patent 


tuf 


885 


Enterococcus faecium 


This patent 


tuf 



197 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CAOO/01150 



Table 7. 



Origin of the nucleic acids and/or sequences in the sequence listing (continued). 



SEO ID NO. 


Archaeal, bacterial, fungal or parasitical species 


oource 


Uene* 


880 


Enterococcus faecium 


This patent 


tuf 


887 


Zoogloea rarmgera 


This patent 


tuf 


888 


Enterococcus faecalis 


This patent 


tuf 


889 


Aspergillus fumigatus 


This patent 


atpD 


890 


W\ * • 1 ft * rt> * 

Penicdhum marneffei 


This patent 


atpD 


891 


Paecilomyces lilacinus 


This patent 


atpD 


A 4% A 

892 


Wy* * tilt W* * 

Penicilhum marneffei 


This patent 


atpD 


893 


Sporothnx schencJai 


This patent 


atpD 


894 


Malbranchea filamentosa 


This patent 


atpD 


895 


Paecilomyces lilacinus 


This patent 


atpD 


896 


A * ft ft * 

Aspergillus mger 


This patent 


atpD 


4"V y"\ *W 

897 


A * ft ft ^ * _ 

Aspergillus fumigatus 


This patent 


tuf (EF-l) 


898 


T^. * > ft ft * jv> • 

Penicilhum marneffei 


This patent 


tuf(EF-l) 


A A /X 

899 


T% "ft "ft . • 

Piedraia hortai 


This patent 


tuf(EF-l) 


900 


Paecilomyces lilacinus 


This patent 


tuf (EF-l) 


901 


Paracoccidioides brasiliensis 


This patent 


tuf (EF-l) 


902 


Sporothrix schenckii 


This patent 


tuf (EF-l) 


903 


Penicillium marneffei 


This patent 


tuf (EF-l) 


ft*\#\ A 

904 


Curvularia lunata 


This patent 


tufQA) 


905 


Aspergillus niger 


This patent 


tufQA) 


906 


Bipolaris hawaiiensis 


*m mm • 

This patent 


tufQA) 


907 


Aspergillus flavus 


This patent 


tufQA) 


908 


Alternaria alternata 


This patent 


tufQA) 


909 


Penicillium marneffei 


This patent 


tufQA) 


910 


Penicillium marneffei 


This patent 


tufQA) 




918 


Escherichia coli 


Database 


recA 




929 


Bacteroides fragilis 


This patent 


atpD (V) 




930 


Bacteroides distasonis 


This patent 


atpD (V) 




931 


Porphyromonas asaccharotytica 


This patent 


atpD (V) 




932 


Listeria monocytogenes 


This patent 


tuf 




939 


Saccharomyces cerevisiae 


Database 


recA (Rad51> 




940 


Saccharomyces cerevisiae 


Database 


recA (DmclJ 




941 


tCryptococcus humicolus 


This patent 


atpD 




942 


Escherichia coli 


This patent 


atpD 




943 


Escherichia coli 


This patent 


atpD 




944 


Escherichia coli 


This patent 


atpD 




945 


Escherichia coli 


This patent 


atpD 




946 


Neisseria polysaccharea 


This patent 


atpD 




947 


Neisseria sicca 


This patent 


atpD 




948 


Streptococcus mills 


This patent 


atpD 




949 


Streptococcus mitis 


This patent 


atpD 




950 


Streptococcus mitis 


This patent 


atpD 




951 


Streptococcus oralis 


This patent 


atpD 




952 


Streptococcus pneumoniae 


This patent 


atpD 




953 


Streptococcus pneumoniae 


This patent 


atpD 




954 


Streptococcus pneumoniae 


This patent 


atpD 




955 


Streptococcus pneumoniae 


This patent 


atpD 




956 


Babesia microti 


This patent 


atpD (V) 




957 


Entamoeba histolytica 


This patent 


atpD (V) 




958 


Fusobacterium nucleatum subsp. polymorphism 


This patent 


^mm 

atpDQf) 




959 


Leishmania aethiopica 


This patent 


atpD (V) 




960 


Leishmania tropica 


This patent 


atpD(V) 




961 


Leishmania guyanensis 


This patent 


atpDQf) 




962 


Leishmania donovani 


This patent 


atpD(V) 




963 


Leishmania hertigi 


This patent 


atpD (V) 




964 


Leishmania mexicana 


This patent 


atpDQ!) 




965 


Leishmania tropica 


This patent 


atpD(V) 




966 


Peptostreptococcus anaerobius 


This patent 


atpD (V) 




967 


Bordetella pertussis 


This patent 


tuf 




968 


Bordetella pertussis 


This patent 


tuf 




969 


Enterococcus columbae 


This patent 


tuf 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



198 

SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CA00/01150 



Table 7. 



Origin of the nucleic acids and/or sequences in the sequence listing (continued). 



n ir^ f\ its. vi/\ 

SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source Gene* 




970 


Enterococcus flavescens 


This patent 


tuf 


971 


Streptococcus pneumoniae 


This patent 


tuf 


972 


Escherichia coli 


This patent 


tuf 


973 


Escherichia coli 


This patent 


tuf 


974 


Escherichia coli 


This patent 


tuf 


975 


Escherichia coli 


This patent 


tuf 


976 


Mycobacterium avium 


This patent 


tuf 


977 


Streptococcus pneumoniae 


This patent 


tuf 


978 


Mycobacterium gordonae 


This patent 


tuf 


979 


Streptococcus pneumoniae 


This patent 


tuf 


980 


Mycobacterium tuberculosis 


This patent 


tuf 


981 


Staphylococcus warneri 


This patent 


tuf 


982 


Streptococcus mitis 


This patent 


tuf 


983 


Streptococcus mitis 


This patent 


tuf 


984 


Streptococcus mitis 


This patent 


tuf 


985 


Streptococcus oralis 


This patent 


tuf 


986 


Streptococcus pneumoniae 


This patent 


tuf 


987 


Enterococcus hirae 


This patent 


tufiQ 


988 


Enterococcus mundtii 


This patent 


tuf(Q 


989 


Enterococcus raffinosus 


This patent 


tufiQ 


990 


Bacillus anthracis 


This patent 


recA 


991 


Prevotella melaninogenica 


This patent 


recA 


992 


Enterococcus casseliflavus 


This patent 


tuf 


993 


Streptococcus pyogenes 


Database 


speA 


1002 


Streptococcus pyogenes 


WO98/20157 


tuf 


1003 


Bacillus cereus 


This patent 


recA 


1004 


Streptococcus pneumoniae 


This patent 


pbpla 


1005 


Streptococcus pneumoniae 


This patent 


pbpla 


1006 


Streptococcus pneumoniae 


This patent 


pbpla 


1007 


Streptococcus pneumoniae 


This patent 


pbpla 


1008 


Streptococcus pneumoniae 


This patent 


pbpla 


1009 


Streptococcus pneumoniae 


This patent 


pbpla 


1010 


Streptococcus pneumoniae 


This patent 


pbpla 


1011 


Streptococcus pneumoniae 


This patent 


pbpla 


1012 


Streptococcus pneumoniae 


This patent 


pbpla 


1013 


Streptococcus pneumoniae 


This patent 


pbpla 


1014 


Streptococcus pneumoniae 


This patent 


pbpla 


1015 


Streptococcus pneumoniae 


This patent 


pbpla 


1016 


Streptococcus pneumoniae 


This patent 


pbpla 


1017 


Streptococcus pneumoniae 


This patent 


pbpla 


1018 


Streptococcus pneumoniae 


This patent 


pbpla 


1019 


Streptococcus pneumoniae 


This patent 


pbp2b 


1020 


Streptococcus pneumoniae 


This patent 


pbplb 


1021 


Streptococcus pneumoniae 


This patent 


pbplb 


1022 


Streptococcus pneumoniae 


This patent 


pbplb 


1023 


Streptococcus pneumoniae 


This patent 


pbplb 


1024 


Streptococcus pneumoniae 


This patent 


pbp2b 


1025 


Streptococcus pneumoniae 


This patent 


pbplb 


1026 


Streptococcus pneumoniae 


This patent 


pbplb 


1027 


Streptococcus pneumoniae 


This patent 


pbplb 


lUZo 


Streptococcus pneumoniae 


1 lUS patent 


pbplb 


1029 


Streptococcus pneumoniae 


This patent 


pbplb 


1030 


Streptococcus pneumoniae 


This patent 


pbplb 


1031 


Streptococcus pneumoniae 


This patent 


pbplb 


1032 


Streptococcus pneumoniae 


This patent 


pbplb 


1033 


Streptococcus pneumoniae 


This patent 


pbplb 


1034 


Streptococcus pneumoniae 


This patent 


pbplx 


1035 


Streptococcus pneumoniae 


This patent 


pbplx 


1036 


Streptococcus pneumoniae 


This patent 


pbplx 


1037 


Streptococcus pneumoniae 


This patent 


pbplx 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



ID NO. 


Arcnaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


1038 


Streotococcus onewnoniae 


Thic natent 




1039 


Streotococcwt nnpianonine 


1 IllA L/dV&llL 


puy£& 


1040 


Strpntacafcwi nnpumnniap. 


' 1 hie nntpnt 
1 ills pawl i L 




1041 


Streotococcus oneumoniae 


T*hic natent 
i ins uaiwiii 


nhnlv 


1042 


Strpntococrwt nnpumnni/ip 


I'hic natPfit 

1 1113 UalSUl 


nhn 0y 
yUytmk 


1043 


Strpntocnrcux nnpwnnninp 


'1 "hi c nutpnt 
i iiio udLwiii 


nhnOr 
yUy£JL 


1044 


Streiitncoccwi nnpwnnninp 


TTiiq natent 

i liio ^/aL^iiL 


nhn 0t 
ylsyU* 


104S 


Strpntnrnmi p nnptimnninp 


'I'hic riQtpnt 
■ lllo Lrd-lCllt 


rthn 0v 

yup&X. 


1046 


Strphtomcrwt nnpumnnifip 


nat*»nt 

I IllO |Ja.lfcllt 


yUy&X 


1047 


Mtrpntftmfflif nnptimnninp 


'I'hic rtatpnt 

1 AllQ LfolWlll 


yUyLX 




ran f ^i/vv ri i r nnonwnfmiftp 
Oil CJJtUCWsLUJ yflcUltlUfUUc 


Ttiic notpnt 
1 lllo pdlCIll 


PPpzX 






' 1 "hie n<itAnt 
1 lllo palCIll 


U/1H A 

vQjflA 


10SO 


Pn/^r/vrt/ruc ofillinnrj/tn 


'I'hic natpnt 
I lllo paLCIlL 


VUflSl 


10s i 


IirUCf UCULLllj JUcLlUffl 


1 ius paicni 


van/i 


10S7 


HrllCr (/L-C/LLUo JUcLlUfll 


1 111b pdicui 


viXTLfx 


1UJJ 


LJlllCl (/CC/LC MO JUCLlUtfl 


' 1 'hie n*itpnf 
l lllo paicill 


VtlfLri 




VntPmmmi? fnpc/ilif 


'I'hic fiatpnt 

I Ills Uoltlll 


VtifU\ 


lUJJ 


J**n/pr/i/YMV*Mc ontlinnrt/m 

MJ*lllGf L/Ol/L/I^UO gu((l/lu/ UJll 


I hic natpnt 

A 111 A LFolVlll 


\)sm A 


10S6 


VntPimFftmiQ fnpritim 


'I'hic natpnt 
I ilia LJaLwiii 


VUItSl 


ins7 


F'titpmr/ifTtiv ftnvpvrpnv 


'i'hic natpnt 
i ilia uaidji 


VUflSl 


10SR 


Jintpmrrimiv onllinntnitn 


' 1 "hie nntpnt 
1 Ills jJaldll 


VCUlKsi 


10SQ 


Entprnmmif onllinnnitn 


Thic natpnt 

A lllO UdlVllL 


v/inCt 

VldflKsJ 


ll/UV/ 


ffntpmrnrmv /vrccWjff/JVMc 

Ai/tiC/ L/CL/LL(4J LAAJJCliJlUrMj 


Thic natpnt 
i ilia UaiC-iii 




llsVJ 1 


fS/ft+Cf l/Ct/LCWt> IrCUijCtfyHirMo 


Thic natpnt 
i in a LiaLcui 


vnnf*7 




PVl fY>/*/J/*/' fi C /VT C CP Hfl/lVl t c 
i^rHCfi/Cl/LLIU CUOJCtll (ur UO 


'I'hic nntpnt 

1 lllo UolCIll 


VLlll 


106^ 

1UUJ 


Wvttp Tf%f*f% / w j c /V7 wpI ifln\n j c 


Thic natpnt 
1 lllo yaiciii 




1064 


MZil ttt-r L/CC/UC Uo JtUVC3CCrU 


Thic natpnt 
L Ilia u die 111 






CttilCi UCULLUo J ICl rCJ L C/to 


1 Ilia DalCIll 


Vtul\*J 


1 AAA 
1U0O 


CfllcrOCOCCUS JluVeSCcflS 


i nis pEieni 




1UO / 


crucrococcus jczeciiwi 


i ius paicni 


vanAI 


106ft 

1VAJO 


7*TttPTftrt*imi$ f/jpfiunt 


Thic natpnt 
i ilia jjatwii 


vnnYY 

r 1*/1V\ 1 




JfntPTfirfifrtJQ f/jpfititn 


Thic natpnt 

1 Ilia Ualvlll 


vnnYY 


1070 


jCtfUcruct/LCUA jaecum 


1 HIS paLCllL 


v/inYV 


1071 


TiritPTfkffiffuK onflinnn/m 


"I'hic natpnt 
1 ilia UaiwiL 


vnnYY 




cnicruLoccuj juc^tu/fi 


i iiio paicni 


unttYY 
VCinAI 


1073 


1*n tp mpfi fpti c ft/JVP tppn c 

E/fltGt L/CL/LLUO J tU-VCjLCflJ 


Thic natpnt 
1 lllo yatcui 


vnnYY 


1074 


TtntPTfirncrtiv fnt>ri\iiYi 

EtfUtZflSirUirlrWj JUCLtltftl 


Thic natpnt 
1 Ilia palcilL 


vnnYY 


1075 


WntprnmffiL? oniiinnntm 

UjfUt,! l/Ll/tLUJ zudt/Uir Hill 


Thic natpnt 
1 ilia paicni 


vnnYY 


1076 


Fvchprichin. /V)/i 


Datahjice 




1077 


Etd\,lfx.l ILtlll* CUll 


Piatahacp 




1093 


St/inhvlnrnrrux v/inrnnhvtiffix 


Xhic natent 

i ilia L/aiwiii 


unlcnown 

i LEVA 1 v/ VT 11 


1117 


Enlernrnrcus ffip.ciwn 


Database 


V/2/lfl 


1138 


Efiterococcus Qollinnrwri 


Database 

1/UUlUUOV 


vanCl 


1139 


Knlp. rof-ficcus fap.cium. 


Database 




1140 


EnteTOCOCCits cosseliflavux 


Datahase 


vnnCT. 


1141 


Enterococcus faecium 


Database 


vanHAXY 


1169 


Streptococcus pneumoniae 


Database 


pbpla 


1172 


Streptococcus pneumoniae 


Database 


pbplb 


1173 


Streptococcus pneumoniae 


Database 


pbp2x 


1178 


Staphylococcus aureus 


Database 


mecA 


1183 


Streptococcus pneumoniae 


Database 


hexA 


1184 


Streptococcus pneumoniae 


This patent 


hexA 


1185 


Streptococcus pneumoniae 


This patent 


hexA 


1186 


Streptococcus pneumoniae 


This patent 


hexA 


1187 


Streptococcus pneumoniae 


This patent 


hexA 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued). 





SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


5 

m0 


1188 


StrGDtococcus oralis 


This Datent 


hsxA 

i ivAn 




1189 


StrGDtococcus mitts 


This Datent 

■ 11)0 UQIv* II 


hoxA 




1190 


StrGDtococcus mitis 

^# »• ^# pp IWWVW lilt »1 


This oatent 


hexA 




1191 


StrGDtococcus mitts 


This oatent 


htixA 




1198 


Staohs/lococcus sd Drooh vticus 


This oatent 


unknown 

III lr\l Iv Wl 1 


10 


1215 

■ mm ■ V 


StrGDtOCOCCUS DVOQBHGS 


Database 






1230 


Escherichia coli 


Database 

•-^t* 'WW MVV 


tuf(EF-G\ 




1242 

1 mm l fa 


Enterococcus feodum 


Database 


ddl 




1243 


Fntoftwocni** /aa/vs/jq 




mt!F mtlD 

llllllf It HIM 




1 OAA 
1 tr» 


o Lcifji lytux^wwi^uj ttuiouo suuop. out cus 


Thic not Ant 

1 ilia paiem 


t inlrnntA/n 


1 J 


194^ 


dscuius anuiracis 


i nis paiem 


aipu 




194.fi 

1 £HO 


DadliUS niyGUfUGS 


i nis paieni 


n lr\V\ 

aipLf 




1 c*tr 


&dciiius inunnyiensis 


i nis paieni 


aipu 






DaClil US 11 lUnflyltJf rS/S 


Th ! o not Ant 
1 Ills palcNl 


aipu 




1 94 Q 


DaciHUS inunnyiensis 


i nis paieni 


aipu 


zu 




DaCiiius weinenswpnanensis 


i nis paieni 


aipu 




I £9 I 


Da ci 11 us inunnyiensis 


i nis paieni 


aipu 




19*\9 


D&cittus munnyionsis 


i nis paieni 


aipu 




1 £00 


Da&IIUS CafaUa 


i nis paieni 


aipu 




19^4 


DaCHIUS CafaUS 


i nis paieni 


aipu 




1 9RK 


oiapnyiocovcus aureus 


i nis paieni 


gym 




1 9C£ 


BaCiiius weinensiepnanensis 


i nis paieni 


aipu 




19^7 


OaClnUS af lit Hair to 


i nis paieni 


aipu 




1958 


DaCIHUS UiUnfiyiunalo 


f nis paieni 


aipU 






Dof+illi i*o lie 
DaClltUS CvitJUS 


Tnio not Ant 

i nis patom 


aipU 


10 
J\J 




DcksJInUo ucr/&u«> 


Tnic nstant 

i nis paieni 


aipu 




1 981 


DauiliUo uiunnyi&nsis 


i nis paieni 


aipu 




1 989 


dsluiuus inunnyiun&io 


i nis paieni 


aipu 






dbcihus inunnyi&nsis 


i nis paieni 


aipu 






Bar*illt ic tfoi irinnion&ic 

D3CIUUS inunnyiensis 


i nis paiejii 


aipU 


1^ 

JJ 


1 98^ 


DaCiiius aninr&cis 


*T*hlo not Ant 

i nis paieni 


aipU 




1 988 

I COO 


r at awuv) un/two ut aoiiivi ro/o 


l lllo pa mill 


lUI \ur* | j 




19fi7 


DlaSlvfTiyGt3i> UtffffiaUUUIS 


Thie n at Ant 

i nib paieni 


h if /PP-1 \ 
It// ICr" 1 J 




1988 


rtisiopiasma Capsutaiurn 


Thlo n At Ant 

i nis paieni 


lUi \cr* i ) 




19RQ 


1 ncnupnyion tuui uiii 


i hie not Ant 

i nis paieni 




t r\J 


197fl 


nnlCfOSpOfUffi \raliR> 


TKIe n at Ant 

• nis paieni 


ft if 

lUl \Cr 1 f 




1971 
it/ i 


rxspsryiiiuo v&f&iuuivr 


■ nic n at Ant 

i nis paieni 






1979 


CXOpniala fllUfuUaO 


Thic natAnt 

i nis paieni 


lui \Cr" 1 } 




197Q 


HOn&Qa W&rnBCnll 


i nis paieni 


lui ^cr*i ) 




1974 


ruSafiUm oUlaiu 


1 nic natAnt 

i nis paieni 


ft if /PP-1S 




197*5 


A i trar\h\acifi'it itn m tUi ttstn c 
/i Uf oUUoo/u fUiil put lUiallA 


Thtc natAnt 

i mis paieni 


ft if /PF-1 \ 

IUI \Cr~ 1 / 




197R 


Rise fo m i//?o c Wo rm j> titiHic 
Dla&lUinykstio u&flllclltUUto 


TKio natAnt 

i ni9 paieni 


lUl \Cr • I / 




1977 


CXOpniata UGlf 1 laLUUQIS 


i nis paieni 


ft if /PP.1 \ 
lUT MZ»" I J 




197ft 


Ci tea n'i im nnnntlifn mno 


"T"Ki c natAnt 

i nis paieni 


ill/ icr* i ) 






Acrtiirfiiltiic torra/ic 
sxafjoiyuiuo 101 »ouo 


ThiQ nstont 
1 M19 paWMi 








Acnarnilti t<s htmi fifth ic 


TKIq nstont 
1 1 no pawni 


fuf /FF-li 




19A1 


wrypiocoGcuo iaui&fim 


Tnle natant 

i mis paieni 


it// ^cr* i / 






Pmmnncio nan/A 
Ciiiiii\jii9io poivo 


Thie natant 
i Mio paiuni 


/iff fFF.1l 




128*? 


Ci »cqW» tm cfxtoni 


Thic natAnt 
i mis paieni 


iu/ ' / 




1284 


Snnrnthriy Gf*h/}nckii 


Thic. natont 
1 1 no paisi ii 


iui y^r i j 


55 


1285 


Asoerailfus nidufans 


This natant 


fi/f(EF-1) 




1286 


Cladophialophora camonii 


This patent 


ftjf(EM) 




1287 


Exserohilum rostratum 


This patent 


fuf(EF-1) 




1288 


Bacillus thuringiensis 


This patent 


A9Ci4 




1289 


Bacillus thuringiensis 


This patent 




60 


1299 


Staphylococcus aureus 


Database 






1300 


Escherichia coli 


Database 


gyrA 




1307 


Staphylococcus aureus 


Database 


gyrB 




1320 


Escherichia coli 


Database 


parC (grIA) 




1321 


Staphylococcus aureus 


Database 


parC (griA) 


65 


1328 


Staphylococcus aureus 


Database 


parE (grtB) 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued) 





M^^A l^" 4 4^4Al t BBBBb A ■ 4"A\ 

SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 




a o a a 

1348 


unidenliiiea Dactenum 


Database 


aac2la 




1351 


Pseudomonas aeruginosa 


Database 


*m. »_l9tLL 

aac3lb 




1356 


4^7 4*A jjji A # jjm 44H a JVkA^*k A 4fh4*a. jam A 

serratia marcescens 


Database 


aac3llb 




1361 


tscnencnia con 


Database 


• .Alt / _ 

aac3lva 




1365 


M B^l 4h 4BlV4Bl a» ^Bk ^Bh ^k, ^k, 

cnterobacter cloacae 


Database 


aacovla 


10 


1371 


Citrobacter koseri 


Database 


aacSla 




1376 


Serratia marcescens 


Database 


aacGIc 




1351 


tscnencnia colt 


Database 


antola 




4 AO£« 

1386 


Staphylococcus aureus 


Database 


ant4la 




1391 


Escherichia colt 


Database 


aph3la 


15 


1396 


Escherichia coli 


Database 


aph3lla 




1401 


Enterococcus faecalis 


Database 


aphjllla 




1406 


Acinetobacter baumannii 


Database 


aph3Vla 




4. 4 4 4 

1411 


Pseudomonas aeruginosa 


Database 


blaCARB 




1416 


Klebsiella pneumoniae 


Database 


blaCMY-2 


4*k A 

20 


1423 


Eschenchia coli 


Database 


btaCTX-M-1 




1428 


Salmonella choleraesuis subsp. choferaesuis serotype 
Typhimunum 


Database 


biaCTX-M-2 




4 4 A A 

1433 


Pseudomonas aeruginosa 


Database 


blaIMP 




1438 


Eschenchia colt 


Database 


blaOXA2 


25 


1439 


Pseudomonas aeruginosa 


■FX 4V i_ 

Database 


biaOXAW 




1442 


Pseudomonas aeruginosa 


Database 


blaPERI 




1445 


Salmonella choleraesuis subsp. choleraesuis serotype 
Typhimunum 


■FX m. • 

Database 


blaPER2 




*f 4t F* 

1452 


Staphylococcus epidermidis 


Database 


dfrA 


30 


1461 


Escherichia coli 


Database 


dhfrla 




4 J ^A 

1470 


Escherichia coli 


Database 


JL 4_llv 

dhmb 




4 4™ff 

1475 


Escherichia coli 


Database 


ohfrv 




1480 


Proteus mirabiiis 


Database 


dhfrvl 




1489 


eschenchia colt 


Database 


ahfrvll 


o c 

35 


4 4 ft 4 

1494 


Pj. m B^ 4B. A 4m / 4% 4A4*k.f 4 

cscnencnta con 


L~\ 4*4l v A Lki Mk Mk _V 

Database 


ahfrVlll 




4 jinn 

1499 


Eschenchia colt 


Database 


ahtnX 




4 PA 4 

1504 


Escherichia coli 


Database 


dhfrXII 




1507 


Eschenchia con 


Database 


ahfrXlll 




4. C 4 n 

1512 


Escherichia coli 


Database 


ahfrXV 


4U 




cscnencnta con 


l ^ 4% A 4% L% jk a 4k 

uataDase 


anrrAVii 




1518 


Acinetobacter Iwoffii 


This patent 


fusA 




1519 


Acinetobacter iwoftti 


This patent 


fusA-tuf spacer 




1520 


Actnetooacter iwowt 


This patent 


fur 




4 PA 4 

1521 


Haemophilus influenzae 


This patent 




A C 


^ coo 
1522 


Haemophilus influenzae 


This patent 


tusA-tut spacer 




H COO 

1523 


Haemophilus influenzae 


This patent 


fur 




4 CO it 

1524 


Proteus mirabiiis 


This patent 


ruS/4 




cot 

1525 


Proteus mtraotiis 


This patent 


fusA-tuf spacer 




* CO/2 

1526 


Proteus miraotits 


~tFt_ t — . — A. — _— A 

This patent 


fur 


50 


4 CO "7 

1527 


Campylobacter curvus 


This patent 


atpD 




i con 


cscnencnta con 


uataDase 


j4> «L4m i| 

ere/A 




i co.c 


cscnencnta con 


■^Tk#44.£ A It M *"k4*4L 

uataDase 


en3o 




1540 


otapnyiococcus naemoiyucus 


F% _ AaIa jm4>4k. 

Database 


iinA 




1 CMC 


cnierococcus raecium 


4% A 44j Lb. 4Bk 4« 4B. 

uataDase 


una 




IO*fO 


oirepiococcus pyogenes 


uaiaoase 


fner/t 




1551 


Streptococcus pneumoniae 


Database 


mefE 




1560 


Escherichia coli 


Database 


mpM 




1561 


Candida albicans 


This patent 


fuf(EF-1) 




1562 


Candida dubliniensis 


This patent 


fu/(EF-1) 


60 


1563 


Candida famata 


This patent 


fuf(EF-1) 




1564 


Candida giabrata 


This patent 


fuf (EF-1) 




1565 


Candida guitliermondii 


This patent 


fuf(EF-1) 




1566 


Candida haemulonii 


This patent 


fuf(EF-1) 




1567 


Candida kefyr 


This patent 


fuf(EF-1) 


65 


1568 


Candida lusitaniae 


This patent 


fuf(EF-1) 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued). 





CPA if> ft. t/"\ 

ShQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


A 

Gene 


c 

J 


10O9 


KsaflQiuQ spna&nCa 


i ms paieni 


rur(tr-i) 




I Or U 


LsanuiQa IfUpiCallS 


i nis paiem 


tuff EE -i\ 

lUf ltr*l) 




1 C71 
15/1 


UBnOluB VtSWanslnU 


i nis patent 


*•»/ tec +\ 

tuf (Er-1) 




10/£ 


AlCBnyQnQS J3BC3US SUDSp. IBQCBnS 


i nis patent 


It/f 




1573 


rrevOiQIIB DUCC8US 


This patent 


tut 


l\J 


1574 


oucciniviDno oextnnosoivens 


This patent 


tut 




I Of O 


i eirayenouoccus naiopnuus 


i nis paieni 


tllf 
IUT 




15/ b 


uampyiooacter jejuni suDsp. jejuni 


This patent 


atpu 




1077 


«a>a m» a j § am >a _n.4_n. a* 4« ■ 

uampyiooacter rectus 


This patent 


atpu 




l5/o 


cnwrococcus caSSQiuiaVUs 


i nis patent 


ri > A) A 


ID 


1 K7Q 

10/9 


cnwrococcus gsiunanjrn 


1 niA n a4aaI 

i nis patent 


rus/i 




1 con 

loov 


o iropiococcus mills 


^1 L% i a a. aAaia! 

i nis patent 


n ia A 

TUSA 




I OOO 


cntQTOCOCCUS laecium 


A ft A lAL A& Av Ml 

uataoase 


satx? 




1590 


uioning vector prwio 


uataDase 


A— Aft J 

tetM 




1 CO /I 
1094 


cnwrococcus j&qcium 


l^B # #%, V% Aft. Ak 4%, 

uataDase 


■ #m Ar\ 

vanu 


on 


1599 


cnwrococcus ibbcbus 


uataDase 






lOUU 


L^stmpyiODacwr jejuni suusp. ooyiei 


i nts patent 


atpu 




lOUl 


cnwrococcus suiiureus 


i nis patent 


atpu 




1 OUc 


cnwrococcus somanus 


i nis paient 


atpu 




1 DU<3 


LrBuipyiOuucwr spuiorurn suusp. spuionjm 


i nis patent 


atpu 


o« 


15U4 


cnwrococcus pseuooavium 


i nis patent 


atpu 




loU/ 


tsieDsiefiB orntininoiyuCB 


I nis patent 


gyrA 




loUo 


l/|AllAlAflA ^% m j^AA A 

tsiBDSteuB oxyiocB 


i nts patent 


py/v4 




1 A1 1 
lDlO 


oiBpnyiococcus Bureus 


flAt A P%#% A A 

uataDase 






lOl O 


oiapnyiococcus connn 


uataDase 


VBKs 


on 


4 COO 

1623 


o iBpnyiococcus sureus 


uataDase 


vgs 




lO^O 


^iBpnyiococcus Bureus 


uataoase 


a JMA 13 

vgao 




1 AOQ. 


siapnyiococcus sureus 


uataDase 


■ / AH 




1 eofi 
1 OOO 


A ArVAmji//i ia n imi/iA Jtf* 

Aspergillus iumigaius 


i nis paient 


atpu 




1 AQO 
10O9 


Aspergillus iumigaius 


i nis patent 


atpu 


o< 

35 


lo4U 


obciuus mycoiues 


^T»W1m m#«4ma4 

i nis patent 


atpu 




1 AA1 


^3 4Al//t J ^* iHl/AAjATAA 

dbchius mycoioes 


Ta I m am n 4 «% 4 

i nis patent 


atpu 




104*£ 


a A « //l f A tMI/AAlAAA 

dbciiius mycoioes 


i nis patent 


atpu 




1040 


£3#V4«tf/l AAAl lATAHfl/AAlATAA 

dbciiius pseuuomycoioes 


i nis patent 


A inn 

atpu 




1 CX A 

lo44 


aJ* ■kfl M| IA? AHII #AA|'WaA 

obcihus pseuoomycoiaes 


This patent 


atpu 


4U 


1040 


OUQVICIB BQUBuCB 


^ft^ftWS^h BA A 4 Mk 4 

i nis patent 


atpu 




1 AAA 
1 040 


auniBuxeiiB agresiis 


i nts patent 


atpu 




1 AA7 
1 04/ 


UBnoiuB norvegicB 


i nts patent 


atpu 




1 RA Q 
l04o 


streptococcus pneumoniae 


i nts patent 


pbpla 




1 0*>!7 


Lr&mpyioDacwr i&n 


i nts paient 


atpu 


4j 


100U 


\sOcaoiotoes immnis 


aAi 0% 4 Av *a> 4 

i nis patent 


atpu 




1 A*1 
1 00 1 


CmmOnSIa parva 


i nis patent 


atpu 




1£CO 
lOOc 


crwima Bmyiovora 


Taia m%. Al4 MM ft 

i nis patent 


atpu 




1 AA1 


rOD59Ca0a peUTOSOl 


[ KlA M 4 f\ H% 4 

t nis paient 


atpu 




1 004 


rusanum monitnonne 


i nis patent 


atpu 


<f\ 


1655 


KieDsi&iia oxytoca 


I nis patent 


etpu 




loob 


Microsporum auoouinu 


^■^bWim a\ M 4 A aa. 4 

i nis patent 


«*j ft*A ^« 




1 AK7 
105/ 


UDesumuBcwnum pnjwus 


^^^4a. • At pt f% ft nai 4 

i nts paient 


atpu 




1 AAA 
1 OOO 


r&naCOCGQIOIQes DlBSHI&nSIS 


Tn!^ iAi aIaa ft 

i nts paieni 


atpu 




I009 


riesiomonos snigeuuiues 


i nis paieni 


atpu 


ec 

jj 


1 AAA 
100U 


onewaneue puireiaciens 


i nis patent 


atpu 








I ilia Liaioni 


tuf 




1663 


Campylobacter rectus 


This patent 


tuf 




1664 


Fonsecaea pedrosoi 


This patent 


tuf 




1666 


Microsporum audouinli 


This patent 


tuf 


60 


1667 


Piedraia hortai 


This patent 


tuf 




1668 


Escherichia coli 


Database 


tuf 




1669 


Saksenaea vasiformis 


This patent 


tuf 




1670 


Trichophyton tonsurans 


This patent 


tuf 




1671 


Enterobacter aerogenes 


This patent 


atpD 


65 


1672 


Bordetella pertussis 


Database 


atpD 




1673 


Arcanobactehum haemoiyticum 


This patent 


tuf 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued) 





ceo in Kir\ 


Arcnaeai, uactenai, tungai or parasitical species 


Source 


Gene 


5 


1674 


Butvnvibrio fibrisolx/ans 

WWIJTI f »W IIWI |rwf Iw 


Thje nntont 
■ ma pa itji it 


tut 

IUI 




1675 


Camovlobacter ieiuni subsD dovlei 


This natant 


tuf 




1676 


Camovlobacter lari 


Thic natant 
1 1 no paioi ii 


tuf 

IUI 




1677 


r^flmniz/ribflf^tar cniifnn/rn Riih«in cni/fnnim 

WBI 1 IV* IUVQ vlDI OUUlwiUHl SUUOUi dl/ULWf Lflf I 


i ma pellet 11 


tuf 

IUI 




1678 

1 W f W 


Camovlobactat uosaliensis 


TThiQ natont 
1 iiio pctiBiH 


tuf 

IUI 


10 


1679 

1 W / W 


GtnbitiA tolls cann/Wc 


I n io natant 
1 ilia pcttQi 11 


tuf 

IUI 




1680 


/ artfihapillus ani/innhih ic 


Thic naifint 
i ma palcllL 


tuf 




1681 

1 W 1 


1 rt///wirtcfrt^ fnocontomifloc ciiHcn riavtranint im 

wC/wl/V/ iyOll/l/ fflCraOY HolUIUOO aUUd^. Uf Altai IK*UI II 


Thie natant 
1 1115 paiuni 






1682 

1 WUb 


Pr&v/italla h/i/via/ic 

i 1 OWlOtlO l/UvwCf//d 


■ hie nalonf 

i fiia pciium 






1683 


RufntnnmGfHiii bmmti 

ft Uf 1 III 1 WW UwvUJ L/l Wf f Iff 


Thic nslant 
I (lla pctloill 


tuf 

IUI 


15 


1684 




I ilia paiom 


afrit"} 




1885 


vanU/Ua flViV&yiUa 


i nis paioni 


ft if /ETC 1\ 




1 vOO 


A e no mttfi tc n /W / t/o no 
rSoporyiiiuo fiiuuiafis 


i nis paieni 


fUf 




1687 


rt&poiyiiiuo lot louo 


^TniB noi&nt 

i nis paisni 


fur 




1888 

1 DUO 


\saflUiua I iui voyiua 


Tl^ie nalanl 

i nis paiBni 


h if 




IRAQ 


KsBnulua patapSUOSiS 


i nis paieni 


ii/r 




1709 

1 f UC 


Qfra nf/ww^i /c ftrmrl/tnii 

&ii&piuiAJi*i,u2> yviuuiui 


VV U3W£U I Of 


rec/i 




170** 


OliGpiOCOCGUS fuUlanS 




reC>H 




1704 

1 f W*T 




WnQR/901 «;7 






1705 


wif tjpiuuu(ji*us> fjyuy&i i&%> 


W U90/£U 10/ 


%ect\ 




1708 


&u&fjiu{XJi*i*uo Sfaiivanus suusp. uiui mopniius 




rOCH 




1707 


Fcr'harifhiii /*nli 

CdUf (tff IW I/O \J\Jtl 


VVVJoO/tU IO/ 






1708 

I f ww 


Ciiwfi/wVwvUJ faCTXa/lo 


WnQR/901 ^7 






1709 


Pcoi/Wrtmnnflc xton tninn<zt} 

rOCTUUi/l f fWf ISO atfi UUh luda 


WHQ A/00 1*^7 


UGGO 'lla 




1710 




\A/nQft/901 R7 


Arm A 
of I TIM 




171 1 

1 M i 


cow lot ti*i na uuii 


vvuyo/tU io/ 


olllltS 




1719 


Cfonhi/Z/vn/v/ /o aitroiic 

oiapnyioovccuo aur&us 


w*jyw/(cu io/ 


6/7770 




i7n 


L-f lltJI l/OVUOUd latf\rCltl& 


vvuyo/tU i o / 


i/anQ 
VafiD 




1714 

I f 1 *r 


isantpyiufjaui&r j&juni suusp. jejuni 


i nis paieni 


r&CM 




171*5 
i r 19 


r\UIUU upnia auiaCBns 


wvjyo/tU 10/ 


tt if 

lUi 


35 


1716 

If IU 


rWiVUVpillO rC* 


\WnQR/901 ^7 
VVvSO/lU Iw/ 


hit 
IUI 




1717 
i f i * 


dnr\/nt>hAf*tarii im AfW)//)nc 


VVUSO/tU IO/ 


tuf 
IUI 




1718 

1 f to 


im/viyiivi/ovioiiiJiit yof uiainjiii 


VVU90/£U IO/ 


tuf 
IUI 




1719 


{Inn/nAhAPtoiiiirn Ifiikaitim 

Wl/f Jr/ 1 C71/flwl»ff Uf f f |wf/\C7fUf 1 1 




IU/ 




1720 

I 1 bW 


Clrtn/ntibariarii im rvzm /HrtHinhtharitim tm 
yiiouoiftoiiuni fjo&iJWiJipi t it it? i llHsUll 1 


VVV^f9w/£U I Of 


(Uf 


40 


1721 

f f b 1 


Clfifysnabactaritim striatum 


VV U9<V fcU 1 w / 


tuf 

IUI 




1722 

1 f bb 


bf flC7f WOl/wwUO UriUI 1 r 


W/OQft/901 R7 
Wv30/tU I w / 


tuf 

IUI 




1723 

t f bW 


(^anin&rallfi vaninatiG 


WOQR/90 1 «57 


tuf 
IUI 




1724 




\A/nQft/901 ^7 
VV UsO/fcU 1 o / 


tuf 
IUI 




1 / £w 


b/dicfj/a IVaflUVII 


vvwyo/bU io/ 


hrf 
IUI 




1728 

1 / bW 


t-ioiviia iiiuiiuuyiuyuiius> 


VA/r\Q£l/OA1 K7 

wvjyo/bUio/ 


IUT 




1727 
i / b f 


b/o(C7/fcf oooiiyoii 


iA/rvon/ooi ^7 


ft if 
IUT 




1728 

1 f bO 


O la pi iyi UUUiAJLtO CiUUtUS 


wuyo/fiU io/ 


hit 
IUT 




1729 

1 # b W 


wtajL/iijrfUwVw^wo oapt %jpi \y uouo 


VWawtU IO/ 


tllf 




1730 


Stanhvtartoccus simulants 


WOQ A/90 1^7 

VVU3(V£U 19/ 


tuf 

IUI 


50 


1731 

I f W I 


C frp n f /ww?/ iq snatariiaa 


\A/r>Q A/90 1*7 
VVV-f570/tU IO/ 


tllf 

IUI 




1732 

■ f Wb 


Sttaotacnctms nnanmnniaa 

w (f wplvvvWvUv ^/f 1(7 Ml 1 1 W* IICW 


wnQA/9om7 

VV w9w£U 13/ 


tuf 

IUI 




1733 

■ f WW 


Str&ntnmGfiiis <tali\/ariiiQ 


WnQA/901 *7 

VV UsQiftU 13/ 


tuf 
IUI 




1734 


Aofobactariutn radiobactar 


WriQfi/901 R7 

iW3(V£U Iw/ 


tuf 

iUI 




1735 


Bacillus subtilis 


WO98/201S7 

V V U«7W£U Iw/ 


tuf 

IUI 


55 


1736 


Bacteroides fragiiis 


WO98/20157 


tuf 




1737 


Borrefia burgdorferi 


WO98/20157 


tuf 




1738 


Brevibacterium linens 


WO98/20157 


tuf 




1739 


Chlamydia trachomatis 


WO98/20157 


tuf 




1740 


Fibrobacter succinogenes 


WO98/20157 


tuf 


60 


1741 


Flavobacterium fenvgineum 


WO98/20157 


tuf 




1742 


Helicobacter pylori 


WO98/20157 


tuf 




1743 


Micrococcus tuteus 


WO98/20157 


tuf 




1744 


Mycobacterium tuberculosis 


WO98/20157 


tuf 




1745 


Mycoplasma genitalium 


WO98/20157 


tuf 


65 


1746 


Neisseria gonorrhoeae 


WO98/20157 


tuf 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued). 





SEO ID NO 


Arohappl hAftprial fnnnal rtr naracitip^l <tnprip<% 


Qoi irr*a 




5 


1747 


Rickettsia prowazekii 


WO98/20157 

m w mmw V w mww wmm mm 9 w mm? ¥ 


tuf 




1748 


Salmonella choleraesuis subsp. choleraesuis 
serotype Typhi murium 


WO98/20157 

m w mMw mW *mPw mmm wmr m mmr r 


tuf 




1749 


Shewanella putrefadens 

mmr 9 W mW W W mrW ¥ 9 Wmrw ¥ mmm fW mm mw mW ■ ^™ mrmr mW W IV 


WO98/20157 

■ ▼ *mw^%0f mm* mm ■ mmf m 


tuf 




1750 


Stigmat&tla aurantiaca 


WO9S/20157 


tuf 


10 


1751 


Thiomonas cuprina 


WO98/20157 

w w ^mr mw mm*¥ Wmw^r ¥ mjr ¥ 


tuf 




1752 


Treponema pallidum 


WO98/20157 

w w mmw mw mw* mwm mw m mw w 


tuf 




1753 


Ureaplasma ureatyticum 


WO98/20157 

W w ^mf mw mmrw mmm mw w mw w 


tuf 

■ mm f 




1754 


Wolinella succinogenes 


WO98/20157 

w m ^mmmr mw mmm" wmm mw w mw w 


tuf 




1755 


Burkholderia cepacia 


WO98/20157 

w w mt^ mw mw** »mm mw * ^mw f 


tuf 


15 


1756 


Bacillus anthracis 


This patent 


recA 




1757 


Bacillus anthracis 


This patent 

w w ¥wmw WW mmm m mw ■ wm 


recA 




1758 


Bacillus cereus 

wmmr mmm mWW WW VV mW^mr ^mw wmwmmr 


This patent 

¥ ¥ f) w mw WW mmm mm0 ■ ■ » 


recA 

* mw mwm m 




1759 


Bacillus cereus 


This oatent 

■ ¥ m ¥ mw mW mmm m mw w ¥ m 


recA 




1760 


Bacillus mvcoides 

Wmmrmmm mww mw w • w) W mrmw r mmr mwmw 


This oatent 

w ¥ 9 w mw mw mmm * mw • 


recA 

¥ WmW WmW"! m 


20 


1761 


Bacillus oseudomvcoides 


This oatent 

■ w WWmmr WW M ■ um\ 


recA 

w mw mw** m 




1762 


Bacillus thuringiensis 


This Datent 


recA 




1763 


Bacillus thuiinoiensis 

■r M VI W 1 tr mm • mmt • W w ¥ iff V * Wmw mwmw 


This oatent 

■ ■ Mw mw mmm \mm* 1 It 


recA 

m mw mwm m 




1764 


Klebsiella oxytoca 


This Datent 

■ ■ ■ • mW HMtVT mm 


ovrA 




1765 


Klebsiella pneumoniae subso. ozaenae 


This oatent 

I I ■ r mw mm 


ovrA 


25 


1766 


Klebsiella olanticola 


This Datent 

■ 1110 pOICMl 


nvrA 




1767 


Klebsiella pneumoniae 


This oatent 

■ IVI mw mw mmm m.mw 1 It 


ovrA 




1768 


Klebsiella pneumoniae subsp. pneumoniae 


This oatent 

■ • ■ ■ mmr mw mwi mmm' 1 II 


ovrA 




1769 


Klebsiella pneumoniae subsp. pneumoniae 


This Datent 

■ ■ ■ mw mw mmm m mw w w m 


ovrA 




1770 


Klebsiella pneumoniae subso. rhinoscleromatis 

¥ 11 WmT VWIW * * WmM mW m w mW mmW W ¥ ¥W a W¥ ¥9 ¥jw> WmT mW mm¥ W WW * ¥ ¥ w 9 w ¥ W V' mW ¥ mr* • • WW* **WmW 


This Datent 

■ I ■ 1 mm* If fAIWI •* 


ovrA 


30 


1771 


Klebsiella terrigena 


This oatent 

• • ■ ■ mw mw m*m m mw ¥ ¥m 


ovrA 
if 




1772 


Legionella pneumophila subsp. pneumophila 


This Datent 

■ * m m mW ¥mJmmmmmmr9 ¥m 


ovrA 
if j*** 




1773 


Proteus mirabilis 


This oatent 

Www 9 mw HHIW ■ ■ * 


ovrA 




1774 


Providencia rettgeh 


This oatent 

■ V IfV WW mmm % mw * 9m 


ovrA 
it 




1775 


Proteus vulgaris 


This patent 


QvrA 
if j 


35 


1776 


Yersinia enterocolitica 

9 mw W VI f II mm mw¥ 9 w, mw ■ V Wl ' VM 


This Datent 

1 W 1 1 mmr UUlWl mm 


ovrA 




1777 


Klebsiella oxvtoca 


This Datent 

1 ■ ■ ■ Wm* i/UIWl mm 


oarC (oriA) 

«rU ¥ *mw 1 mm W *m m § 




1778 


Klebsiella oxvtoca 


This Datent 

■ ■ llv T**^ mmw 1 W\ 


DarC fart A) 

mw m*% t mmW | jf f fr mjf 




1779 


Klebsiella pneumoniae subso . ozaenae 

■ » ■ V W>V II M W^w * * * ' V V • ¥ WmM mW WWW • VatVi 1 Ivl V 


This Datent 

■ ■ 1 M mw p#V*W ¥ ¥W 


DarC fori A) 




1780 


Klebsiella Dlanticola 

¥ *■ V Wlv'f H V TWI IMW<M 


This Datent 


DarC (orlA) 

mmTmmmM mmW 1 mm * mf WM 


40 


1781 


Klebsiella pneumoniae 


This patent 

w ■ wmmmr WW mmm * ^pw * mm 


parC (arlA) 

wmw mm- w mmr ^ mm; w wr ¥g 




1782 


Klebsiella pneumoniae sudsd pneumoniae 

V m'mwwwWmwm mm 9 9 v# 9^ wmm" WmW' * ■ «H*V WHWh * V 1 V \mr mm*. ¥ 9 IVI IIU V 


This Detent 


DarC fori A) 




1783 


Klebsiella pneumoniae subso. pneumoniae 

¥ • • WWW %mW W mW w¥ mm v * mmW ¥ mm mm* v mwrnMrmw ■ mmr W ¥ mm mmr w u ¥ mmw ¥ w WmM Wmr 


This oatent 

■ ■ V ■ mw mw mmm % mw f It 


DarC fart A) 

r a ' w \if J 




1784 


Klebsiella pneumoniae subsD. rhinoscleromatis 

w mt mmr Wl mm w ¥ mmm f * m m 9 * * ' * wr mmm mmr mm* V mmrmf mmr • w w 9)W a w vvvl mr § ymt* § § § mm* ** WmmJ 


This Datent 


oarC fori A) 




1785 


Klebsiella terriaena 

w m w mw mmw mm? ¥ mw ¥ ¥ mm} mmw ¥ m y _mmm mw f ■ mmm 


This Datent 

w I 9 ¥ Wmm WW W A mw 1 It 


parC (orlA) 

r**" w \ if / 


45 


1786 


Bacillus cereus 

mmr mmm mw w | ¥ w m^mm' » 


This Datent 

Wf i ■ w mw I/WIVI It 


fusA 




1787 


Bacillus cereus 


This oatent 

■ ■ ■ ■ mmm VVi • mW 9 9 m 


fusA 




1788 


Bacillus anthracis 


This Datent 

■ W IIV VM*VI 


fusA 




1789 


Bacillus cereus 


This patent 


fusA 




1790 


Bacillus anthracis 


This oatent 

VII ¥wm9 mwmw* m mw lit 


fusA 


50 


1791 


Bacillus pseudomycoides 


This oatent 

w ¥ ■ 9 mw mw m0m m mw m wm 


fusA 




1792 


Bacillus cereus 


This patent 


fusA 




1793 


Bacillus anthracis 


This Datent 

¥ m m mw wmwmmwmmw w wm 


fusA 




1794 


Bacillus cereus 


This Datent 

■ ■ ¥ m mw mmr mmm w mw ¥ ¥ m 


fusA 




1795 


Bacillus weihenstephanensis 


This patent 


fusA 


55 


1796 


Bacillus mycoides 


This patent 


fusA 




1797 


Bacillus thuringiensis 


This patent 


fusA 




1798 


Bacillus weihenstephanensis 


This patent 


fusA-tuf spacer 




1799 


Bacillus thuringiensis 


This patent 


fusA-tuf spacer 




1800 


Bacillus anthracis 


This patent 


fusA'tuf spacer 


60 


1601 


Bacillus pseudomycoides 


This patent 


fusA-tuf spacer 




1602 


Bacillus anthracis 


This patent 


fusA-tuf spacer 




1803 


Bacillus cereus 


This patent 


fusA-tuf spacer 




1804 


Bacillus cereus 


This patent 


fusA-tuf spacer 




1805 


Bacillus mycoides 


This patent 


fusA-tuf spacer 


65 


1806 


Bacillus cereus 


This patent 


fusA-tuf spacer 
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Table 7. Origin of the nucleic acids and/or sequences In the sequence listing (continued) 



SEQ ID NO. Archaeat, bacterial, fungal or parasitical species Source Gene* 



5 


1807 


Bacillus cereus 


This patent 


fusA-tuf spacer 




1808 


Bacillus cereus 


This patent 


fusA-tuf spacer 




1809 


Bacillus anthracis 


This patent 


fusA-tuf spacer 




1810 


Bacillus mycoides 


This patent 


tuf 




1811 


Bacillus thuringiensis 


This patent 


tuf 


10 


1812 


Bacillus cereus 


This patent 


tuf 




1813 


Bacillus weihenstephanensis 

• 


This patent 


tuf 




1814 


Bacillus anthracis 


This patent 


tuf 




1815 


Bacillus cereus 


This patent 


tuf 




1816 


Bacillus cereus 


This patent 


tuf 


15 


1817 


Bacillus anthracis 


This patent 


tuf 




1818 


Bacillus cereus 


This patent 


tuf 




1819 


Bacillus anthracis 


This patent 


tuf 




1820 


Bacillus pseudomycoides 


This patent 


tuf 




1821 


Bacillus cereus 


This patent 


tuf 


20 


1822 


Streptococcus oralis 


This patent 


fusA 




1823 


Budvicia aquatica 


This patent 


fusA 




1824 


Buttiauxella agrestis 


This patent 


fusA 




1825 


Klebsiella oxytoca 


This patent 


fusA 




1826 


Plesiomonas shigelloides 


This patent 


fusA 


25 


1827 


Shewanella putrefaciens 

* 


This patent 


fusA 




1828 


Obesumbacterium proteus 


This patent 


fusA 




1829 


Klebsiella oxytoca 


This patent 


fusA-tuf spacer 




1830 


Budvicia aquatica 


This patent 


fusA-tuf spacer 




1831 


Plesiomonas shigelloides 


This patent 


fusA-tuf spacer 


30 


1832 


Obesumbacterium proteus 


This patent 


fusA-tuf spacer 




1833 


Shewanella putrefaciens 


This patent 


fusA-tuf spacer 




1834 


Buttiauxella agrestis 


This patent 


fusA-tuf spacer 




1835 


Campylobacter coli 


This patent 


tuf 




1836 


Campylobacter fetus subsp. fetus 


This patent 


tuf 


35 


1837 


Campylobacter fetus subsp. venereatis 


This patent 


tuf 




1838 


Buttiauxella agrestis 


This patent 


tuf 




1839 


Klebsiella oxytoca 


This patent 


tuf 




1840 


Plesiomonas shigelloides 


This patent 


tuf 




1841 


Shewanella putrefaciens 


This patent 


tuf 


40 


1842 


Obesumbacterium proteus 


This patent 


tuf 




1843 


Budvicia aquatica 


This patent 


tuf 




1844 


Abiotrophia adiacens 


This patent 


atpD 




1845 


Arcanobacterium haemolyticum 


This patent 


atpD 




1846 


Basidiobolus ranarum 


This patent 


atpD 


45 


1847 


Blastomyces dermatitidis 


This patent 


atpD 




1848 


Blastomyces dermatitidis 


This patent 


atpD 




1849 


Campylobacter coli 

* * 


This patent 


atpD 




1850 


Campylobacter fetus subsp. fetus 


This patent 


atpD 




1851 


Campylobacter fetus subsp. venerealis 


This patent 


atpD 


50 


1852 


Campylobacter gracilis 


This patent 


atpD 




1853 


Campylobacter jejuni subsp. jejuni 


This patent 


atpD 


• 


1854 


Enterococcus cecorum 


This patent 


atpD 




1855 


Enterococcus columbae 


This patent 


atpD 




1856 


Enterococcus dispar 


This patent 


atpD 


55 


1857 


Enterococcus malodoratus 


This patent 


atpD 




1858 


Enterococcus mundtii 


This patent 


atpD 




1859 


Enterococcus raffinosus 


This patent 


atpD 




1860 


Globicatella sanguis 


This patent 


atpD 




1861 


Lactococcus garvieae 


This patent 


atpD 


60 


1862 


Lactococcus lactis 


This patent 


atpD 




1863 


Listeria ivanovii 


This patent 


atpD 




1864 


SucdnMbrio dextrinosolvens 


This patent 


atpD 




1865 


Tetragenococcus halophilus 


This patent 


atpD 




1866 


Campylobacter fetus subsp. fetus 


This patent 


recA 


65 


1867 


Campylobacter fetus subsp. venerealis 


This patent 


recA 




1868 


Campylobacter jejuni subsp. jejuni 


This patent 


recA 
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Table 7. Origin of the nucleic acids and/or sequences In the sequence listing (continued) 





SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


5 


1869 


Enterococcus avium 


This patent 


recA 




1870 


Enterococcus faecium 


This patent 


recA 




1871 


Listeria monocytogenes 


This patent 


recA 




1872 


Streptococcus mitis 


This patent 


recA 




1873 


Streptococcus oralis 


This patent 


recA 


10 


1874 


Aspergillus fumigatus 


This patent 


tuf{M) 




1875 


Aspergillus versicolor 


This patent 


tuf(M) 




1876 


Basidiobolus ranarum 


This patent 


tuf{M) 




1877 


Campylobacter gracilis 


This patent 


tuf 




1878 


Campylobacter jejuni subsp. jejuni 


This patent 


tuf 


15 


1879 


Coccidioides immitis 


This patent 


tuf{M) 




1880 


Erwinia amylovora 


This patent 


tuf 




1881 


Salmonella choleraesuis subsp. choleraesuis serotype 
Typhimurium 


This patent 


tuf 




1899 


Klebsiella pneumoniae 


Database 


blaSHV 


20 


1900 


Klebsiella pneumoniae 


Database 


btaSHV 




1901 


Escherichia coli 


Database 


blaSHV 




1902 


Klebsiella pneumoniae 


Database 


blaSHV 




1903 


Klebsiella pneumoniae 


Database 


blaSHV 




1904 


Escherichia coli 


Database 


blaSHV 


25 


1905 


Pseudomonas aeruginosa 


Database 


blaSHV 




1927 


Neisseria meningitidis 


Database 


blaTEM 




1928 


Escherichia coli 


Database 


blaTEM 




1929 


Klebsiella oxytoca 


Database 


blaTEM 




1930 


Escherichia coli 


Database 


blaTEM 


30 


1931 


Escherichia coli 


Database 


blaTEM 




1932 


Escherichia coli 


Database 


blaTEM 




1933 


Escherichia coli 


Database 


blaTEM 




1954 


Klebsiella pneumoniae subsp. pneumoniae 


Database 


gyrA 




1956 


Candida inconspicua 


This patent 


tuf(M) 


35 


1957 


Candida utitis 


This patent 


tuf{M) 




1956 


Candida zeylanoides 


This patent 


fu/(M) 




1959 


Candida catenulata 


This patent 


tuf(M) 




1960 


Candida krusei 


This patent 


tuf(M) 




1965 


Plasmid pGS05 


Database 


sulll 


40 


1970 


Transposon Tn10 


Database 


tetB 




1985 


Cryptococcus neoformans 


Database 


fu/(EF-1) 




1986 


Cryptococcus neoformans 


Database 


ftf(EF-1) 




1987 


Saccharomyces cerevisiae 


Database 


fu/(EF-1) 




1986 


Saccharomyces cerevisiae 


Database 


ftrf(EF-l) 


45 


1989 


Eremothecium gossypii 


Database 


h//(EF-1) 




1990 


Eremothedum gossypii 


Database 


ft//(EF-1) 




1991 


Aspergillus oryzae 


Database 


ftrf(EF-l) 




1992 


Aureobasidium pullulans 


Database 


ft//(EF-1) 




1993 


Histoplasma capsulatum 


Database 


firf(EF-l) 


50 


1994 


Neurospora crassa 


Database 


fy/(EF-1) 




1995 


Podospora anserina 


Database 


ft//(EF*1) 




1996 


Podospora curvicolla 


Database 


ftrf(EF-l) 




1997 


Sordaria macrospora 


Database 


fu/(EF-1) 




1998 


Trichoderma reesei 


Database 


ft/f(EF-1) 


55 


2004 


Candida albicans 


Database 


to/(M) 




2005 


Schizosaccharomyces pombe 


Database 


fu/(M) 




2010 


Klebsiella pneumoniae 


Database 


blaTEM 




2011 


Klebsiella pneumoniae 


Database 


blaTEM 




2013 


Kluyvera ascorbata 


This patent 


gyrA 


60 


2014 


Kluyvera georgiana 


This patent 


gyrA 




2047 


Streptococcus pneumoniae 


Database 


pbplA 




2048 


Streptococcus pneumoniae 


Database 


pbplA 




2049 


Streptococcus pneumoniae 


Database 


pbplA 



65 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued). 





SEO in NO 


Archaoal hartarial fnnnal or narasitical ^npriftQ 


5soi irpA 

WvUlwD 


V3w( It? 


5 


2050 


Streptococcus pneumoniae 


Database 


pbp^A 




2051 


Streptococcus pneumoniae 


Database 


pbplA 




2052 


Streptococcus pneumoniae 


Database 


pbplA 

r r 




2053 


Streptococcus pneumoniae 


Database 


pbplA 




2054 


Streptococcus pneumoniae 


Database 


QyrA 


10 


2055 


Streptococcus pneumoniae 


Database 


parC 




2056 


Streptococcus pneumoniae 


This patent 


pbp'\A 




2057 


• Streptococcus pneumoniae 


This patent 


pbpl A 




2058 


Streptococcus pneumoniae 


This patent 


pbpl A 




2059 

fcWWW 


Streotococcus pneumoniae 


This oatent 


obo\ A 


15 


2060 


Streotococcus oneumoniae 


This oatent 


d£jd1 A 




2061 

^P> *PF " 


• Streptococcus pneumoniae 


This oatent 

V ■ > P^P* PJP 1 M V W 1 f ■ 


p£)d1A 




2062 


Streptococcus pneumoniae 

^mmW ^P 7 Br W ^P" PJP" W Apr * ■ PjpF W * w w WWW |H ^p* 


This patent 


pbplA 




2063 


Streptococcus pneumoniae 

^mUr WW W*W »^P r ^P» ^P^ ^P' ^P* ^P' ^^P r ■ ■ ^PT P^P 1 P * * ^mW • »■ ^P* ^PT 


This patent 


pbplA 




2064 

p»b ^P* * 


Streptococcus pneumoniae 


This patent 


PDPlA 


20 


2072 

pm V " «p* 


Mycobacterium tuberculosis 


Database 


moB 




90Q7 


IViyLfWLJIaOt 1 la LJI lOLli t IXJI IICLK3 


L/aldLfaoo 


tuf 






A/fi//v»f\a/*far/i im #1 ifvaiwifrttie 
MyCwX/auloWw/TI IwwVrCUJwoJS 


Ratohaea 
walclUclwO 


inn/* 




£ 1 WW 


fVfjrwWWOwlwf lull 1 IUUVI wWiwwfO ( 


L/Cl lOUCIwC 


VIIIUO 




91 9Q 


Clt/vttritih im Hiffiriln 1 


wctiauciow 






2130 


dtnctricihim rtiffiriiB 

WwlflUIU'il Wlflfwflw 


wcnowawc 


cdtB 

vW(w 


- 


2137 


Pcai ttinmnnAc mitieiA 

f wwwwwf f IW# fdw A^wUUO 


Genome nroipei 


tuf 

ft Wf 




2138 


f tfUUUvlilw' lOw CI w I U(J" IVwu 


Gf^nome oroiAct 

WCIIVIIIB WIWJwwl 


tuf 

4 Wf 




91 3Q 


\*toi i 'fjy* \sLJci w ic» i y oy wf i # 








2140 


0 if C7w(UVvvvlA> /wU/ f IWl Kfly 




nhnls 






wtayri/fvUUUfUd ctwrtrww 


riatahACo 


fTtfinil 

IllUfJfi 




2147 


F^rhGrirhia co/j 

Li7l/I i(7l J wf HO wwff 


LG Wuww 


catl 




2150 

Cm 1 WW 


USvl IC7f #wf l/Q vUil 


fc^aiawoww 


catll 

* — *^ iff 




2153 

1 ww 


Shiaoila flexntiri 


Database 

L'afcowoww 


catlll 




2156 


Clostridium oorfrinosns 


Database 


catP 




2159 


StftohvlnfiOfiCii^i sumus 


Datahase 


Cat 
wot 




2162 

b 1 Wb 


Stanhvlficoccus sufgus 

±J LQLSI •¥* Ww WWW Ww CIW'wWw 


Database 

WHHU/H9W 


Cat 




2165 


Sslmonslls h/ohimurium 

WOlf I IWf f wff O \TfJt III 1 1 *J¥ IW# » • 


Database 


oo///>like 

A/^lf V lll\w 




2183 


Alcaliaenes faecafis subso faec&Hs 

flfVM»Uyl I WW iwvvuffv WWWW^j fuwwO'fw 


This oatent 


tuf 

% Ipf ff 




2184 


Csfnovlobacter coli 

WOflipirli/l/avlvl www 


This oatent 


fusA 




2185 

b 1 Ww 


Succinh/ihrio tisYirinosotvsns 

krUwwII II VI VI 'W UvAUH IWwWI r w» fw 


This oatent 

1 1 II W UUiWl 11 


tuf 

IMf 




2186 


To tfstna nrtMM i c #S^*/rtn/i/// ic 

1 Cpllflww/f ww www UJ IIOI vwl / 1 f U w 


Thi*i natpnt 
■ i no ^/ciiwiii 


tuf 




2187 

£ luf 


\m*oiiifjyiULfo%fWi jtfjuiii ouuafj. jtrjuiii 


Thl^ nafpnt 

1 1 119 pQWI II 


flic A 




2188 




This natpnt 

• 1119 ^aiwiii 


fucA 




2189 

1 WW 


Leishmsnia ouvansnsis 

be 1 wl If I IOI I'd WwJrOI Iwl Iwlw 


This oatent 

1 V IIW WUaWPtt 


fltoD 

%piiji#»p^ 


4S 


91 QO 

£ 1 w W 


1 1 yfstxi lu&imti i it* utuuwi uiu^tfi 


ThiQ natent 


atnD 




91 91 


Acnarfiilli tc niHi t/anc 

r^OfJaiyttlUSt IIIUUIQI 19 


Thi«i nalpnt 

1 1 113 palCI II 


AtnD 




2192 


l. wfwf ii / /a/ if o pjoi to 1 1 itji loio 


Thta n at Ant 

1 1 113 UB1BI II 


stoD 

O IfJLS 




21 Q3 

£ 1 WW 


**\&JJOiyWU9 IIIUUIQI JO 


ThtQ natnnt 

1 1 113 ^QIOI II 


tuf(M\ 

Iwl \ * / 




2194 


At irArtHacirtit im m illi i}an< 
ryui OkJUajUJiuiii fjuiiuiaiij 




tiff /M\ 

IUf \IVIJ 


50 


2195 


Emmonsia oarva 


This Datent 


»*pt * iivir 




2196 


Exserohilum rostratum 


This Datent 


• %p» • 




2197 

^P* f V ' 


Fusarium monilifonrte 


This oatent 


fuA(M) 




2198 


Fusarium solani 


This patent 


ft/f(M) 




2199 


Histopiasma capsulatum 


This patent 


iW(M) 


55 


2200 


Kocuria kristinae 


This patent 


ft/f 




2201 


Vibrio mimicus 


This patent 


ft/f 




2202 


Cltrobacter freundii 


This patent 






2203 


Clostridium botulinum 


This patent 






2204 


Francisella tularensis 


This patent 


necA 


60 


2205 


Peptostreptococcus anaerobius 


This patent 


recA 




2206 


Peptostreptococcus asaccharolyticus 


This patent 


recA 




2207 


Providencia stuartil 


This patent 


recA 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued) 





SEQ ID NO 


Archaeal bactGrial funaal or Darasitical SDecies 


Source 


Gene* 


5 


2208 


Salmonella choferaesuis subsp. chol&raesuis 










serotype Paratyphi A 


This patent 


recA 




2209 


Salmonella choferaesuis subsp. choleraesuis 










serotype Typhimurium 


This patent 


recA 




2210 


Staphylococcus saprophytics 


This patent 


recA 


10 


2211 


Yersinia pseudotuberculosis 


This patent 


recA 




2212 


Zoogloea ramigera 


This patent 


recA 




2214 


Abiotrophia adiacens 


This patent 


fusA 




2215 


Acinetobacter baumannii 


This patent 


fusA 




2216 


Actinomyces meyeri 


This patent 


fusA 


15 


2217 


Clostridium difficile 


This patent 


fusA 




2218 


Corynebactehum diphtheriae 


This patent 


fusA 




2219 


Enterobacter cloacae 


This patent 


fusA 




2220 


Klebsiella pneumoniae subsp. pneumoniae 


This patent 


fusA 




2221 


Listeria monocytogenes 


This patent 


fusA 


20 


2222 


Mycobacterium avium 


This patent 


fusA 




2223 


Mycobacterium gordonae 


This patent 


fusA 




2224 


Mycobacterium kansasii 


This patent 


fusA 




2225 


Mycobacterium terrae 


This patent 

* 


fusA 




2226 


Neisseria polysaccharea 


This patent 


fusA 


25 


2227 


Staphylococcus epidermidis 


This patent 


fusA 




2228 


Staphylococcus haemoiyticus 


This patent 


fusA 




2229 


Succinivibrip dextrinosotvens 


This patent 


fusA 




2230 


Tetragenococcus halophiius 


This patent 


fusA 




2231 


Veillonella parvula 


This patent 


fusA 


30 


2232 


Yersinia pseudotuberculosis 


This patent 


fusA 




2233 


Zoogloea ramigera 


This patent 


fusA 




2234 


Aeromonas hydrophila 


This patent 


fusA 




2235 


Abiotrophia adiacens 


This patent 


fusA-tuf spacer 




2236 


Acinetobacter baumannii 


This patent 


fusA-tuf spacer 


35 


2237 


Actinomyces meyeri 


This patent 


fusA-tuf spacer 




2238 


Clostridium difficile 


This patent 


fusA-tuf spacer 




2239 


Corynebacterium diphtheriae 


This patent 


fusA-tuf spacer 




2240 


Enterobacter cloacae 


This patent 


fusA~tu1 spacer 




2241 


Klebsiella pneumoniae subsp. pneumoniae 


This patent 


fusA-tuf spacer 


40 


2242 


Listeria monocytogenes 


This patent 


fusA-tuf spacer 




2243 


Mycobacterium avium 


This patent 


fusA-tuf spacer 




2244 


Mycobacterium gordonae 


This patent 


fusA-tuf spacer 




2245 


Mycobacterium kansasii 


This patent 


fusA-tuf spacer 




2246 


Mycobacterium terrae 


This patent 


fusA-tuf spacer 


45 


2247 


Neisseria polysaccharea 


This patent 


fusA-tuf spacer 




2248 


Staphylococcus epidermidis 


This patent 


fusA-tuf spacer 




2249 


Staphylococcus haemoiyticus 


This patent 


fusA-tuf spacer 




2255 


Abiotrophia adiacens 


This patent 


tuf 




2256 


Acinetobacter baumannii 


This patent 


tuf 


50 


2257 


Actinomyces meyeri 


This patent 


tuf 




2258 


Clostridium difficile 


This patent 


tuf 




2259 


Corynebacterium diphtheriae 


This patent 


tuf 




2260 


Enterobacter cloacae 


This patent 


tuf 




2261 


Klebsiella pneumoniae subsp. pneumoniae 


This patent 


tuf 


55 


2262 


Listeria monocytogenes 


This patent 


tuf 




2263 


Mycobacterium avium 


This patent 


tuf 




2264 


Mycobacterium gordonae 


This patent 


tuf 




2265 


Mycobacterium kansasii 


This patent 


tuf 




2266 


Mycobacterium terrae 


This patent 


tuf 


60 


2267 


Neisseria polysaccharea 


This patent 


tuf 




2268 


Staphylococcus epidermidis 


This patent 


tuf 




2269 


Staphylococcus haemoiyticus 


This patent 


tuf 




2270 


Aeromonas hydrophila 


This patent 


tuf 




2271 


Bilophila wadsworthia 


This patent 


tuf 


65 


2272 


Brevundimonas diminuta 


This patent 


tuf 




2273 


Streptococcus mitis 


This patent 


pbpla 
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Table 7. Origin of the nucleic acids and/or sequences in the sequence listing (continued). 





SEQ ID NO. 


Archaeal, bacterial, fungal or parasitical species 


Source 


Gene* 


5 


2274 


Streptococcus mitis 


This patent 


pbpla 




2275 


Streptococcus mitis 


This patent 


pbpla 




2276 


Streptococcus oralis 


This patent 


pbpla 




2277 


Escherichia coti 


This patent 


gyrA 




2278 


Escherichia coti 


This patent 


gyrA 


10 


2279 


Escherichia cofi 


This patent 


gyrA 




2280 


Escherichia coti 


This patent 


gyrA 




2288 


Enterococcus faecium 


Database 


ddl 




2293 


Enterococcus faecium 


Database 


vanA 


15 


2296 


Enterococcus faecalis 


Database 


vanB 



* Vindicates ft// sequences, tuf (C) indicates tut sequences divergent from main (usually A and B) copies of the 
elongation facto r-Tu, tuf (EF-1 ) indicates tuf sequences of the eukaryotic type (elongation factor 1a), tuf(M) indicates 
20 tuf sequences from organellar (mostly mitochondrial) origin. 

fusA indicates fusA sequences; fusA-tuf spacer indicates the intergenic region between fusA and tuf. 
atpD indicates atpD sequences ot the F-type, atpD (V) indicates atpD sequences of the V-type. 
recA indicates recA sequences, recA(Rad51) indicates rad51 sequences or homologs and /ecA(Dmcl) indicates dmd 
sequences or homologs. 
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Table 8. Bacterial species used to test the specificity of the Streptococcus aga/acf/ae-speciflc 
amplification primers derived from tuf sequences. 



5 Strain Reference number Strain Reference number 



10 



15 



20 



25 



30 



35 



Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 



acidominimus 

agalactiae 

agalactiae 

agalactiae 

agalactiae 

agalactiae 

anginosus 

anginosus 

bovis 

anginosus 

cricetus 

cristatus 

downei 

dysgalactiae 

egu/subsp. equi 

ferns 

gordonii 

macacae 

mitis 

mutans 

oralis 

parasanguinis 

parauberis 

pneumoniae 

pyogenes 

ratti 

salivarius 

sanguinis 

sobrinus 

suis 

uteris 

vestubularis 



ATCC 51726 
ATCC 12403 
ATCC 12973 
ATCC 13813 
ATCC 27591 

CDCs 1073 
ATCC 27335 
ATCC 33397 
ATCC 33317 
ATCC 27823 
ATCC 19642 
ATCC 51100 
ATCC 33748 
ATCC 43078 

ATCC 9528 
ATCC 33477 
ATCC 10558 
ATCC 3591 1 
ATCC 49456 
ATCC 25175 
ATCC 35037 
ATCC 15912 

DSM 6631 
ATCC 27336 
ATCC 19615 
ATCC 19645 

ATCC 7073 
ATCC 10556 
ATCC 27352 
ATCC 43765 
ATCC 1 9436 
ATCC 49124 



Bacteroides caccae 
Bacteroides vulgatus 
Bacteroides fragilis 
Candida albicans 
Clostridium innoculum 
Clostridium ramosum 
Lactobacillus casei subsp. casei 
Clostridium septicum 
Corynebacterium cervicis 
Corynebacterium genitalium 
Corynebacterium urealyticum 
Enterococcus faecalis 
Enterococcus faecium 
Eubacterium lentum 
Eubacterium nodutum 
Gardnerella vaginalis 
Lactobacillus acidophilus 
Lactobacillus crispatus 
Lactobacillus gasseri 
Lactobacillus johnsonii 
Lactococcus lactis subsp. lactis 
Lactococcus lactis subsp. lactis 
Listeria innocua 
Micrococcus luteus 
Escherichia coli 
Micrococcus lylae 
Porphyromonas asaccharolytica 
Prevotella corporis 
Prevotella metanogenica 
Staphylococcus aureus 
Staphylococcus epidermidis 
Staphylococcus saprophytics 



ATCC 43185 
ATCC 8482 
ATCC 25285 
ATCC 11006 
ATCC 14501 
ATCC 25582 

ATCC 393 
ATCC 12464 
NCTC 10604 
ATCC 33031 
ATCC 43042 
ATCC 29212 
ATCC 19434 
ATCC 43055 
ATCC 33099 
ATCC 14018 
ATCC 4356 
ATCC 33820 
ATCC 33323 
ATCC 33200 
ATCC 19435 
ATCC 11454 
ATCC 33090 
ATCC 9341 
ATCC 25922 
ATCC 27566 
ATCC 25260 
ATCC 33547 
ATCC 25845 
ATCC 13301 
ATCC 14990 
ATCC 15305 



40 
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Table 9. Bacterial species used to test the specificity of the Streptococcus aga/acf/ae-speclfic 
amplification primers derived from atpD sequences. 



Strain 



Reference number 



Strain 



Reference number 



Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 



acidominimus 

agalactiae 

agalactiae 

agalactiae 

agalactiae 

agalactiae 

agalactiae 

anginosus 

anginosus 

bovis ' 

cricetus 

cristatus 

downei 

dysgaiactiae 

egu/subsp. equi 

ferus 



ATCC 51726 
ATCC 12400 
ATCC 12403 
ATCC 12973 
ATCC 13813 
ATCC 27591 

CDCs-1073 
ATCC 27335 
ATCC 27823 
ATCC 33317 
ATCC 19642 
ATCC 51100 
ATCC 33748 
ATCC 43078 

ATCC 9528 
ATCC 33477 



Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 
Streptococcus 



gordonii 

macacae 

mitis 

mutans 

oralis 

parasanguinis 

parauberis 

pneumoniae 

pyogenes 

ratti 

salivarius 

sanguinis 

sobrinus 

suis 

uberis 

vestibularis 



ATCC 10558 
ATCC 3591 1 
ATCC 49456 
ATCC 25175 
ATCC 35037 
ATCC 15912 

DSM 6631 
ATCC 27336 
ATCC 19615 
ATCC 19645 
ATCC 7073 
ATCC 10556 
ATCC 27352 
ATCC 43765 
ATCC 19436 
ATCC 49124 
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Table 10. Bacterial species used to test the specificity of the Enferococcus-specfflc amplification 
primers derived from tuf sequences. 



Strain Reference number Strain Reference number 



5 Gram-positive species (n=74) 

Abiotrophia adiacens 
Abiotrophia defectiva 
Bacillus cereus 
Bacillus subtilis 

1 0 Bifidobacterium adolescentis 
Bifidobacterium breve 
Bifidobacterium dentium 
Bifidobacterium longum 
Clostridium perfringens 

15 Clostridium septicum 

Corynebacterium aquaticus 
Corynebacterium 
pseudodiphtheriticum 
Enterococcus avium 

20 Enterococcus casseliflavus 
Enterococcus cecorum 
Enterococcus columbae 
Enterococcus dispar 
Enterococcus durans 

25 Enterococcus faecalis 
Enterococcus faecium 
Enterococcus flavescens 
Enterococcus gallinarum 
Enterococcus hirae 

30 Enterococcus malodoratus 
Enterococcus mundtii 
Enterococcus pseudoavium 
Enterococcus raffinosus 
Enterococcus saccharolyticus 

35 Enterococcus solitahus 
Enterococcus sulfureus 
Eubacterium lentum 
Gemella haemolysans 
Gemella morbillorum 

40 Lactobacillus acidophilus 

Leuconostoc mesenteroides 
Listeria grayi 
Listeria grayi 



45 



Oil 



ATCC 49176 
ATCC 49175 
ATCC 14579 
ATCC 27370 
ATCC 27534 
ATCC 15700 
ATCC 27534 
ATCC 15707 
ATCC 3124 
ATCC 12464 
ATCC 14665 
ATCC 10700 

ATCC 14025 
ATCC 25788 
ATCC 43199 
ATCC 51263 
ATCC 51266 
ATCC 19432 
ATCC 29212 
ATCC 19434 
ATCC 49996 
ATCC 49573 
ATCC 8044 
ATCC 43197 
ATCC 43186 
ATCC 49372 
ATCC 49427 
ATCC 43076 
ATCC 49428 
ATCC 49903 
ATCC 49903 
ATCC 10379 
ATCC 27842 
ATCC 4356 
ATCC 19225 
ATCC 19120 
ATCC 19123 



Listeria innocua 
Listeria ivanovii 
Listeria monocytogenes 
Listeria seeligeri 
Micrococcus luteus 
Pediococcus acidilacti 
Pediococcus pentosaceus 
Peptococcus nlger 
Peptostreptococcus anaerobius 
Peptostreptococcus indolicus 
Peptostreptococcus micros 
Propionibacterium acnes 
Staphylococcus aureus 
Staphylococcus capitis 
Staphylococcus epidermidis 
Staphylococcus haemotyticus 
Staphylococcus hominis 
Staphylococcus lugdunensis 
Staphylococcus saprophytics 
Staphylococcus simulans 
Staphylococcus wameri 
Streptococcus agalactiae 
Streptococcus anginosus 
Streptococcus bovis 
Streptococcus constellatus 
Streptococcus cristatus 
Streptococcus intermedius 
Streptococcus mitis 
Streptococcus mitis 
Streptococcus mutans 
Streptococcus parasanguinis 
Streptococcus pneumoniae 
Streptococcus pneumoniae 
Streptococcus pyogenes 
Streptococcus salivarius 
Streptococcus sanguinis 
Streptococcus suis 



ATCC 33090 
ATCC 19119 
ATCC 15313 
ATCC 35967 
ATCC 9341 
ATCC 33314 
ATCC 33316 
ATCC 27731 
ATCC 27337 
ATCC 29247 
ATCC 33270 
ATCC 6919 
ATCC 43300 
ATCC 27840 
ATCC 14990 
ATCC 29970 
ATCC 27844 
ATCC 43809 
ATCC 15305 
ATCC 27848 
ATCC 27836 
ATCC 1 381 3 
ATCC 33397 
ATCC 33317 
ATCC 27823 
ATCC 51100 
ATCC 27335 
ATCC 49456 
ATCC 3639 
ATCC 27175 
ATCC 15912 
ATCC 27736 
ATCC 6303 
ATCC 19615 
ATCC 7073 
ATCC 10556 
ATCC 43765 



WO 01/23604 



PCT/CA00/01150 



Table 10. Bacterial species used to test the specificity of the Enterococcu&specfflc amplification 
primers derived from tuf sequences (continued). 



Strain 



Reference number 



Strain 



Reference number 



Gram-negative species (n=39) 

Acidominococcus fermenians 
Acinetobacter baumannii 
Alcaligenes faecalis 
Anaerobiospirillum 
succiniproducens 
Anaerorhabdus furcosus 
Bacteroides distasonis 
Bacteroides thetaiotaomicron 
Bacteroides vulgatus 
Bordetelta pertussis 
Bulkholderia cepacia 
Butyvibrio fibrinosotvens 
Cardiobacterium hominis 
Citrobacter freundii 
Desulfovibrio vulgaris 
Edwardsiellae tarda 
Enterobacter cloacae 
Escherichia coli 
Fusobacterium russii 
Haemophilus influenzae 



ATCC 2508 
ATCC 19606 

ATCC 8750 
ATCC 29305 

ATCC 25662 
ATCC 8503 
ATCC 29741 
ATCC 8482 
LSPQ 3702 
LSPQ 2217 
ATCC 19171 
ATCC 15826 
ATCC 8090 
ATCC 29579 
ATCC 15947 
ATCC 13047 
ATCC 25922 
ATCC 25533 
ATCC 9007 



Hafnia atvei 
Klebsiella oxytoca 
Meganomonas hypermegas 
Mitsukoelfa multiacidus 
Moraxella catarrhalis 
Morganella morganii 
Neisseria meningitidis 
Pasteurella aerogenes 
Proteus vulgaris 
Providencia alcalifaciens 
Providencia rettgeri 
Pseudomonas aeruginosa 
Salmonella typhimurium 
Serratia marcescens 
Shigella flexneri 
Shigella sonnei 
Succinivibrio dextrinosolvens 
Tissierella praeacuta 
Veillonella parvula 
Yersinia enterocolitica 



ATCC 13337 
ATCC 13182 
ATCC 25560 
ATCC 27723 
ATCC 43628 
ATCC 25830 
ATCC 13077 
ATCC 27883 
ATCC 13315 
ATCC 9886 
ATCC 9250 
ATCC 27853 
ATCC 14028 
ATCC 13880 
ATCC 12022 
ATCC 29930 
ATCC 19716 
ATCC 25539 
ATCC 10790 
ATCC 9610 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available in 
public databases. 



Species Strain Accession number Coding gene* 



tuf sequences 

Bacteria 



Mm* 

5 


Acttnobacillus acttnomycetemcomttans 


1 ft 1 A+ *at AM J 

HK1651 


Genome projecr 


tuf 




Acttnobacillus acttnomycetemcomttans 


HK1651 


Genome projecr 


tuf (EF-G) 




Agrobacterium tumefaciens 




X99673 


tuf 




Agrobactenum tumefaciens 




X A* a^"4 af*A.*^ A 

X99673 


fu/(EF-G) 




Agrobacterium tumefaciens 




\A*A*\*S a^%^"* at 

X99674 


tuf 


A A*^ 

10 


Anacystts ntduians 


PCC 6301 


X17442 


tuf 




Aquifex aeolicus 


VF5 


AE000669 


A. .£ 

tuf 




A ^ *Af 1* 

Aquifex aeoitcus 


VF5 


AE000669 


tuf (EF-G) 




Aquifex pyrophtlus 




Genome projecr 


fu^(EF-G) 




ax wr i • a 

Aqu/fexpyrop/)//us 




Y15787 


tuf 


15 


Bacillus anthracis 


Ames 


Genome projecr 


tuf 




Bacillus anthracis 


* 

Ames 


Genome projecr 


tuf (EF-G) 




Bacillus halodurans 


C-125 


AB017508 


tuf 




Bacillus halodurans 


C-125 


ABO 17508 


A. .X IT— t" \ 

fur (EF-G) 




Bacillus stearothermophilus 


CCM 2184 


AJ000260 


tuf 


20 


Bacillus subtiiis 


168 


D64127 


A. .£ 

tuf 




Bacillus subtiiis 


st A af^ 

168 


D64127 


fuf(EF-G) 




Bacillus subtiiis 


DSM 10 


Z99104 


tuf 




Bacillus subtiiis 


DSM 10 


Z99104 


fuf (EF-G) 




aP^ A * » M m 1 

Bacteroides forsythus 


ATCC 43037 


AB035466 


tuf 


25 


Bacteroides fragtlts 


DSM 1151 


1 


tuf 




Bordetella bronchtseptica 


RB50 


Genome projecr 






Bordetella pertussis 


Tohama 1 


Genome projecr 


tuf 




Bordetella pertussis 


Tohama 1 


Genome projecr 


ft// (EF-G) 




Borrelia burdorgfen 


af^ A ^ 

B31 


U781 93 


tuf 


30 


Borrelia burgdorferi 




AtO0 1 1 55 


fiiT(tr-G) 




Brevibacterium linens 


DoM 20425 


X7oooo 






tsucnnera apniotcoia 


Ap 


X/'l OOH7 


fur 




ourKnoioena pseuoomaiiei 


t\^0£4o 


a^^ A A A A*4 A AVAl Aa4* 

uienome projecr 


tut fee n\ 
tur (tr-o; 




Campylobacter jejuni 


NCTC 11168 


Y17167 


A. •# 

tuf 


35 


Campylobacter jejuni 


KIOTO i 4 -4 CO 

NO TO i moo 


UJ1 l looX2 


fUf (br-va) 




Chlamydia pneumoniae 


CWL029 


AE001 592 


tuf 




Chlamydia pneumoniae 


a^^k ft at J AAA 

CWL029 


A P^AAi AAA 

AE001 639 


/uf(EF-G) 




Chlamydia trachomatis 




M74221 


fof 




Chlamydia trachomatis 


D/UW-3/CX 


AE001317 


fof(EF-G) 


40 


Chlamydia trachomatis 


D/UW-3/CX 


AE001 305 


tuf 




Chlamydia trachomatis 


F/IC-Cal-13 


L22216 


tuf 




Chtorobium vibrioforme 


DSM 263 


X77033 


tuf 




Chloroflexus aurantiacus 


DSM 636 


X76865 


tuf 




Clostridium acetobutylicum 


ATCC 824 


Genome project 2 


tuf 


45 


Clostridium difficile 


630 


Genome project 2 


tuf 




Clostridium difficile 


630 


Genome project 2 


tuf (EF-G) 




Corynebacterium diphtheriae 


NCTC 13129 


Genome project 2 


tuf 




Corynebacterium diphtheriae 


NCTC 13129 


Genome project 2 


tuf {EF-G) 




Corynebacterium glutamicum 


ASO 19 


X77034 


tuf 


50 


Corynebacterium glutamicum 


MJ-233 


E09634 


tuf 




Coxiella burnetii 


Nine Mile phase I 


AF1 36604 


tuf 




Cytophaga lytica 


DSM 2039 


X77035 


tuf 




Deinococcus radiodurans 


R1 


AE001891 


tuf (EF-G) 




Deinococcus radiodurans 


R1 


AE1 80092 


tuf 
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Table 1 1- Microbial species for which tuf and/or atpD and/or recA sequences are available In 
public databases (continued). 



Species Strain Accession number Coding gene* 





Deinococcus radiodurans 


R1 


AE002041 


tuf 




Delnonema sp. 




• 


tut 




Eikenella corrodens 


ATCC 23834 


Z12610 


tuf 




Eikenella corrodens 


ATCC 23834 


Z12610 


tuf (EF-G) 


5 


Enterococcus faecalis 




Genome projecr 


tut (EF-G) 




Escherichia coli 




J01690 


tuf 




Escherichia coli 




J01717 


tuf 




Escherichia coli 




X00415 


tuf (EF-G) 




Escherichia coli 




X57091 


tuf 


10 


Escherichia coli 


K-12MG1655 


U00006 


tuf 




Escherichia coli 


K-12MG1655 


U00096 


tuf 




Escherichia coli 


K-12 MG1655 


AE000410 


fuf(EF-G) 




Fervidobacterium islandicum 


DSM 5733 


Y15788 


tuf 




Fibrobacter succinogenes 


S85 


X76866 


tuf 


15 


Flavobacterium fem'geneum 


DSM 13524 


X76867 


tuf 




Flexistipes sinusarabici 




X59461 


tuf 




Gloeobacter violaceus 


PCC 7421 


U09433 


tuf 




Gloeothece sp. 


PCC 6501 


U09434 


tuf 




Haemophilus actinomycetemcomitans 


HK1651 


Genome projecr 


tuf 


20 


Haemophilus ducreyi 


35000 


AF087414 


tuf (EF-G) 




Haemophilus influenzae 


Rd 


U32739 


tuf 




Haemophilus influenzae 


Rd 


U32746 


tuf 




Haemophilus influenzae 


Rd 


U32739 


tuf (EF-G) 




Helicobacter pylori 


26695 


AE00051 1 . 


tuf 


25 


Helicobacter pylori 


J99 


AE001539 


/uf (EF-G) 




Helicobacter pylori 


J99 


AE001 541 


tuf 




Herpetosiphon aurantiacus 


Hpgal 


X76868 


tuf 




Klebsiella pneumoniae 


M6H 78578 


Genome projecr 


tuf 




Klebsiella pneumoniae 


M6H 78578 


Genome projecr 


tuf (EF>G) 


30 


Lactobacillus paracasei 




E 13922 


tuf 




Legionella pneumophila 


Fhiladelphia-1 


Genome projecr 


tuf 




Leptospira interrogans 




AF1 15283 


tuf 




Leptospira interrogans 




AF1 1 5283 


tuf (EF~G) 




Micrococcus luteus 


IFO 3333 


M 17788 


tuf (EF-G) 


35 


Micrococcus luteus 


IFO 3333 


M 17788 


tuf 




Moraxella sp. 


TAC II 25 


AJ249258 


tuf 




Mycobacterium avium 


104 


Genome projecr 


tuf 




Mycobacterium avium 


104 


Genome projecr 


tuf (EF-G) 




Mycobacterium bovis 


AF21 22/97 


Genome projecr 


tuf 


40 


Mycobacterium bovis 


AF21 22/97 


Genome projecr 


tuf (EF-G) 




Mycobacterium leprae 




L1 3276 


tuf 




Mycobactenum leprae 




Z14314 


tuf 




Mycobacterium leprae 




Z14314 


tuf (EF-G) 




Mycobacterium leprae 


Thai 53 


D13869 


tuf 


45 


Mycobacterium tuberculosis 


Erdmann 


S40925 


tuf 




Mycobacterium tuberculosis 


H37Rv 


AL021943 


tuf (EF-G) 




Mycobacterium tuberculosis 


H37Rv 


Z84395 


tuf 




Mycobacterium tuberculosis 


y42 


AD000005 


tuf 




Mycobacterium tuberculosis 


CSU#93 


Genome project 2 


tuf 


50 


Mycobacterium tuberculosis 


CSU#93 


Genome project 2 


tuf (EF-G) 




Mycoplasma capricolum 


PG-31 


X16462 


tuf 




Mycoplasma genitalium 


G37 


U39732 


tuf 




Mycoplasma genitalium 


G37 


U39689 


tuf (EF-G) 




Mycoplasma hominis 




X57136 


tuf 


55 


Mycoplasma hominis 


PG21 


M57675 


tuf 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available in 
public databases (continued). 





Species 


Strain 


Accession number 


Coding gei 




Mycoplasma pneumoniae 


Ml A mM **\ 

M129 


AE000019 


tuf 




Mycoplasma pneumoniae 


M129 


M\ MW** Mmi mV± mW± ^ *w±. 

AE000058 


fu/(EF-G) 




Neisseria gonorrhoeae 


MS11 


L36380 


fu/ 




Netssena gonorrhoeae 


MS11 


L36380 


fizf(EF-G) 


5 


Neissena meningitidis 


Z2491 


Genome projecr 


fiy/(EF-G) 




Neisseria meningitidis 


Z2491 


Genome projecr 


tuf 




Pasteurella multocida 


Pm70 


Genome projecr 


tuf 




Peptococcus niger 


^■Jh mi M aw* ■■■■ M mmm 

DSM 20745 


X76869 


tuf 




Phormidium ectocarpi 


PCC 7375 


U09443 


tuf 


10 


Planobtspora rosea 


ATCC 53773 


U67308 


tuf 




Planobtspora rosea 


ATCC 53733 


X98830 


tuf 




Planobtspora rosea 


ATCC 53733 


X98830 


fuf(EF-G) 




Plectonema boryanum 


PCC 73110 


U09444 


tuf 




Porphyromonas gtngtvalis 


W83 


Genome projecr 


tuf 


15 


Porphyromonas gtngtvalis 


W83 


Genome projecr 


tuf (EF-G) 




Porphyromonas gingivalis 


FDC 381 


AB035461 


tuf 




Porphyromonas gtngtvalis 


W83 


AB035462 


tuf 




Porphyromonas gtngtvalis 


SUNY 1021 


AB035463 


tuf 




Porphyromonas gtngtvalis 


A7A1 -28 


AB035464 


tuf 


20 


Porphyromonas gingivalis 


ATCC 33277 


AB035465 


tuf 




Porphyromonas gtngtvalis 


ATCC 33277 


AB035471 


ftif (EF-G) 




MPMm. t t mm * i am * * 

Prochlorothnx hollandtca 




U09445 


tuf 




Pseudomonas aeruginosa 


PAO-1 


Genome projecr 


tuf 




Pseudomonas puttda 




Genome projecr 


tuf 


25 


Rickettsia prowazektt 


ML M 1 ft M 9 ** 

Madrid E 


AJ235272 


tuf 




Rickettsia prowazekii 


Madrid E 


AJ235270 


ft// (EF-G) 




Rickettsia prowazekii 


Madrid E 


Z54171 


to/ (EF-G) 




m^% — i Mm _ I f # ■ 

Salmonella choleraesuts subsp. 








choleraesuts serotype Typhtmurtum 




X64591 


fuf(EF-G) 


30 


Salmonella choleraesuts subsp. 








choleraesuts serotype Typhtmurtum 


LT2 trpE91 


X551 1 6 


tuf 




Salmonella choleraesuts subsp. 










* * * ■ tap* a • * 

choleraesuts serotype Typhtmurtum 


LT2 trpE91 


X55117 


tuf 




Serpulina hyodysentenae 


B204 


U51635 


tuf 


35 


Serratta marcescens 




AF058451 


tuf 




m^%t _ _ _ » t _m. .mf * 

Shewanella putrefactens 


DSM 50426 




tuf 




Shewanella putrefactens 


MR-1 


Genome projecr 


tuf 




Sptrochaeta aurantia 


DSM 1902 


X76874 


tuf 




Staphylococcus aureus 




AJ237696 


tuf (EF-G) 


40 


Staphylococcus aureus 


EMRSA-16 


Genome projecr 


fc/f 




Staphylococcus aureus 


NCTC 8325 


Genome projecr 


tuf 




Staphylococcus aureus 


COL 


Genome project 2 


tuf 




Staphylococcus aureus 


EMRSA-16 


Genome projecr 


fof(EF-G) 




Stigmatella aurantiaca 


DW4 


X82820 


tuf 


45 


Stigmatelfa aurantiaca 


Sg a1 


X76870 


tuf 




Streptococcus mutans 


GS-5 Kuramttsu 


U75481 


tuf 




Streptococcus mutans 


UAB159 


Genome project 2 


tuf 




Streptococcus oralis 


NTCC 11427 


P331701 


tuf 




Streptococcus pyogenes 




Genome project 2 


tuf (EF-G) 


50 


Streptococcus pyogenes 


M1-GAS 


Genome project 2 


tuf 




Streptomyces aureofaciens 


ATCC 10762 


AF007125 


tuf 




Streptomyces cinnamoneus 


Tue89 


X98831 


tuf 




Streptomyces coelicolor 


A3(2) 


AL031013 


tuf (EF-G) 




Streptomyces coelicolor 


A3(2) 


X77039 


tuf (EF-G) 


55 


Streptomyces coelicolor 


M145 


X77039 


tuf 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available In 
public databases (continued). 





Species 


Strain 


Accession number 


Coding gene 




wlf w^/fl/f / 1 JrwGw wwYf/f lud 


BSM 40733 


S79408 


tuf 




Streotomvces nstroosis 


Tu1063 


AF153618 


tuf 




Streotomvces ramocfcsimuG 




X67057 


IUI 




wu GfjiVti ijrwww iaiit\j\*iooiiiiu& 




X67058 

VwW 


tuf 

IUI 




Streotomvpp** rAmnris <z im 1 1 q 




X67057 


tuf (EF-G) 




SvnQrthofiorruQ <sn 


PCC 6301 

(ww Www 1 


X17442 






\Jy 1 ' W wi (Vwwwlltf OUi 


PCC 6301 

1 WW Www 1 


X17442 


tuf 






r ww wOUJ 


D90913 








PCC 660 

r ww vUvJ 


D90913 

WWWW 1 w 


tuf 


in 




PPP ftftfl^ 
r ww vOUj 




ILr/ "O ) 






iviyA £ l vj 


X77036 

/\l 1 UwW 


tuf 

IUI 




T/iPrmnf/vra maritime 
i 1 itsi i i luiwua i Hal nulla 


l^prmmp nrnippp 


tuf (EF-G) 




1 1 tot ii t\ji vwa iiiaiiiiiiia 




M97479 

■ VIA f ~ 1 W 


tuf 

IUI 




T/iPrmiic pn/wfio/ic 

1 1 Id IIIUO a^UaiiOU9 


FP 00276 

l_I wvfc » w 


X66322 


tuf 

1*41 




T/iPrm/ic thatmnnhiluQ 

1 1 lui r I lUd 1/ Iw7 f / lUiJI /ffUd 


HB8 


X 16276 


tuf (EF~G\ 




Thfirmi /c thormnnhih iq 

llldlllU9 II lOI 1 1 ILrfJI IIIU& 




X05977 


tuf 

I Lit 




Th&rmi iq thAimnnhih iq 

lllttlllU9 il Id 1 1 IvfJI IIIUO 


HRfl 


X06657 

x\wwww • 


tuf 

IUI 




7"h//*i/iwipc r^imrinst 
1 1 iiuiitui ias> \+ufJiuia 




U76300 

w / www w 


tuf 

IUI 




/ / iiuiiiui lao UUfJi If la 


LsOIVl \}*t«7J 


lJ7ft*?00 

\J 1 WW WW 


tuf (FF-G\ 




i luuniufiao %+UfJfina 




X76671 

/\ / wU / 1 


tuf 

IUI 




f r&pufitffila UdiiiUUIa 




VJIwMUlllw fJIUJOwl 


tuf 

tut 




TrsoanQiTis dQnticots 




Genome oroieci 


tuf (EF-G) 




Treponema pallidum 




AE001202 


tuf 




Treponema pallidum 




AE001222 


tuf (EF-G) 


25 


Treponema pallidum 




AE001248 


tuf (EF-G) 




Ureaplasma urealyticum 


ATCC 33697 


234275 


tuf 




Ureaplasma urealyticum 


serovar 3 biovar 1 


AE002151 


tuf 




Ureaplasma urealyticum 


serovar 3 biovar 1 


AE002151 


tuf (EF-G) 




Vibrio cholerae 


N16961 


Genome project 2 


tuf 


30 


Wolinella succinogenes 


DSM 1740 


X76872 


tuf 




Yersinia pestis 


CO-92 


Genome project 2 


tuf 




Yersinia pestis 


CO-92 


Genome project 2 


tuf (EF-G) 



35 Archaebacteria 



Archaeoglobus fulgidus 
Halobacterium marismortui 
Methanobacterium thermoautrophicum 
40 Methanococcus jannaschii 
Methanococcus vannielii 
Pyrococcus abyssi 
Thermoplasma acidophilum 

45 

Fungi 

Absidia glauca 

Arxula adeninivorans 
50 Aspergillus oryzae 

Aureobasidium pullulans 

Candida albicans 

Candida albicans 

Candida albicans 
55 Cryptococcus neoformans 



delta H 
ATCC 43067 

Orsay 
DSM 1728 



CBS 101.48 
Ls3 

KBN616 

R106 

SC5314 

SC5314 

SC5314 

B3501 



Genome project 2 

X16677 

AE000877 

U67486 

X05698 

AJ248285 

X53866 



X54730 
Z47379 
AB007770 
U 19723 

Genome project 2 
M29934 
M29935 
U81803 



ftrf(EF-G) 

tuf 

tuf 

tuf 

tuf 

tuf 

tuf 



fuf(EF-1) 

fuf(EF-1) 

/uf (EF-1) 

ftrf(EF-l) 

tuf(M) 

flrf(EF-l) 

fuf(EF-1) 

ftrf(EF-l) 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available in 
public databases (continued). 



Species Strain Accession number Coding gene 4 





Cryptococcus neoformans 


M1-106 


U81804 


M(EF-1) 




Eremothecium gossypii 


ATCC 10895 


X73978 


fi/f(EF-1) 




Eremothecium gossypii 




A29820 


ftzf(EF-i) 




Fusarium oxysporum 


NRRL 26037 


AF008498 


fuf(EF-1) 


5 


Histoplasma capsulatum 


186AS 


U14100 


tut (EF-1) 




Podospora anserina 




X74799 


M(EF-1) 




Podospora curvicolla 


VLV 


X96614 


tuf (EF-1) 




Prototheca wickerhamii 


263-1 1 


AJ245645 


ftff(EF-l) 




Puccinia graminis 


race 32 


X73529 


tuf (EF-1) 


10 


Reclinomonas americana 


ATCC 50394 


AF007261 


tuf(M) 




Rhizomucor racemosus 


ATCC 121 6B 


X17475 


tuf (EF-1) 




Rhizomucor racemosus 


ATCC 1216B 


J02605 


tuf (EF-1) 




Rhizomucor racemosus 


ATCC 1216B 


X17476 


tuf (EF-1) 




Rhodotorula mucifaginosa 




AF016239 


M(EF-1) 


15 


Saccharomyces cerevisiae 




K00428 


tuf(M) 




Saccharomyces cerevisiae 




M59369 


tuf (EF-G) 




Saccharomyces cerevisiae 




X00779 


tof(EF-1) 




Saccharomyces cerevisiae 




X01638 


tof(EF-1) 




Saccharomyces cerevisiae 




M 10992 


to/ (EF-1) 


20 


Saccharomyces cerevisiae 


Alpha S288 


X78993 


tof(EF-1) 




Saccharomyces cerevisiae 




M 15666 


tuf (EF-1) 




Saccharomyces cerevisiae 




Z35987 


tof(EF-1) 




oaccnaromyces cerevisiae 


S288C (AB972) 


U51033 


tuf (EF-1) 




Schizophyiium commune 


1-40 


X94913 


ftrf(EF-l) 


25 


Schizosaccharomyces pombe 


972h- 


AL021816 


tuf (EF-1) 




Schizosaccharomyces pombe 


972h- 


AL021813 


fu/(EF-1) 




Schizosaccharomyces pombe 


972h- 


D82571 


tuf (EF-1) 




Schizosaccharomyces pombe 




U42189 


ftrf(EF-l) 




Schizosaccharomyces pombe 


PR745 


D89112 


fuf(EF-l) 


30 


Sordaria macrospora 


OOO 


X96615 


ftrf(EF-l) 




Trichoderma reesei 


QM9414 


Z23012 


fu/(EF-1) 




Yarrowia lipolytica 




AF054510 


tuf (EF-1) 


35 


Parasites 










Blastocysts hominis 


HE87-1 


D64080 


tuf (EF-1) 




Cryptosporidium parvum 




U69697 


tuf (EF-1) 




Eimeria tenella 


LS18 


AI755521 


ftrf(EF-l) 


40 


Entamoeba histolytica 


HM1:IMSS 


X83565 


ftrf(EF-l) 




Entamoeba histolytica 


NIH 200 


M92073 


tuf (EF-1) 




Giardia lamblia 




D14342 


tuf (EF-1) 




Kentrophoros sp. 




AF056101 


ftrf(EF-l) 




Leishmania amazonensis 


IFLA/BR/67/PH8 


M92653 


tuf (EF-1) 


45 


Leishmania braziliensis 




U72244 


ftrf(EF-l) 




Onchocerca volvulus 




M64333 


fuf(EF-1) 




Porphyra purpurea 


Avonport 


U08844 


tuf (EF-1) 




Plasmodium berghei 


ANKA 


AJ224150 


tuf (EF-1) 




Plasmodium falciparum 


K1 


X60488 


tuf (EF-1) 


50 


Plasmodium knowlesi 


lineH 


AJ224153 


tuf (EF-1) 




Toxoplasma gondii 


RH 


Y11431 


tuf (EF-1) 




Trichomonas tenax 


ATCC 30207 


D78479 


tuf (EF-1) 




Trypanosoma brucei 


LVH/75/ 


U10562 


tuf (EF-1) 






USAMRU-K/18 






55 


Trypanosoma cruzi 


Y 


L76077 


tuf (EF-1) 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available In 
public databases (continued). 



Species Strain Accession number Coding gene* 



Human and plants 





Arabidopsis thatiana 


Columbia 


X89227 


to/(EF-1 


5 


Glycine max 


Ceresia 


X89058 


fuf (EF-1 




Glycine max 


Ceresia 


Y15107 


ft//(EF-1 




Glycine max 


Ceresia 


Y15108 


fuf(EF-1 




Glycine max 


Maple Arrow 


X66062 


ftf(EF-1 




Homo sapiens 




X03558 


fuf(EF-1 


10 


Pyramimonas disomata 

w 




AB008010 


tuf 






atoD seauences 






15 


Bacteria 










Acetobactehum woodi 


DSM 1030 


U 10505 


atpD 




Actinobacillus actinomycetemcomitans 


HK1651 


Genome project 2 


atpD 




Bacillus anthracis 


Ames 


Genome project 2 


atpD 


20 


Bacillus firmus 


OF4 


M60117 


atpD 




Bacillus megaterium 


QM B1551 


M20255 


atpD 




Bacillus stearothermophilus 




D38058 


atpD 




Bacillus stearothermophilus 


IFO1035 


D38060 


atpD 




Bacillus subtilis 


168 


Z28592 


atpD 


25 


Bacteroides fragilis 


DSM 2151 


M22247 


atpD 




Bordetella bronchiseptica 


RB50 


Genome project 2 


atpD 




Bordeteila pertussis 


Tohama 1 


Genome project 2 


atpD 




Borrelia burgdorferi 


B31 


AE001122 


atpD (V) 




Burkholderia cepacia 


DSM50181 


X76877 


atpD 


30 


Burkholderia pseudomallei 


K96243 


Genome project 2 


atpD 




Campylobacter jejuni 


NCTC 11168 


CJ1 1168X1 


atpD 




Chlamydia pneumoniae 




Genome project 2 


atpD (V) 




Chlamydia trachomatis 


MoPn 


Genome projecr 


atpD (V) 




Chlorobium vibrioforme 


DSM 263 


X76873 


atpD 


35 


Citrobacter freundii 


JEO503 


AF037156 


atpD 




Clostridium acetobutylicum 


ATCC 824 


Genome project 2 


atpD 




Clostridium acetobutylicum 


DSM 792 


AF101055 


atpD 




Clostridium difficile 


630 


Genome project 2 


atpD 




Corynebacterium diphtheriae 


NCTC13129 


Genome project 2 


atpD 


40 


Corynebacterium glutamicum 


AS019 


X76875 


atpD 




Corynebacterium glutamicum 


MJ-233 


E09634 


atpD 




Cytophaga lytica 


DSM 2039 


M22535 


atpD 




Enterobacter aerogenes 


DSM 30053 




atpD 




Enterococcus faecalis 


V583 


Genome project 2 


atpD (V) 


45 


Enterococcus hirae 




M90060 


atpD 




Enterococcus hirae 


ATCC 9790 


D17462 


atpD (V) 




Escherichia coli 




J01 594 


atpD 




Escherichia coli 




M25464 


atpD 




Escherichia coli 




V00267 


atpD 


50 


Escherichia coli 




V0031 1 


atpD 




Escherichia coli 


K12MG1655 


L10328 


atpD 




Flavobacterium ferrugineum 


DSM 13524 




atpD 




Haemophilus actinomycetemcomitans 




Genome project 2 


atpD 




Haemophilus influenzae 


Rd 


U32730 


atpD 


55 


Helicobacter pylori 


NCTC 1 1 638 


AF004014 


atpD 
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Table 11. Microbial species for which tut and/or atpD and/or recA sequences are available In 
public databases (continued). 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Species 


Strain 


Accession number 


Coding g 






oonome projeci 


aipu 




IQQ 

J 57 a 


Ooiiomo projoCi 


aipu 


KlGh<tifitls nntii imnnia o 


MfiU 7ftR7A 


ociiuitid projoCi 


aipu 








aipu 


loi^iI" idia pi lOUl f lUfJf Ilia 


PhilaHolnhio.1 
r^niictuuipnia" I 


uenomo project 


arpi^ 


tvlxjKJl Gila llltfl illUaUUlfLra 




1 ft 
UOho 1 o 


aipu 


hAx/f^ftHas^tarii inn m/ium 
iviy%*\jua\*ioituin avium 




vaonome project 


aipu 


AA/^v*ha/"*f aW* tm Ai/*u//c 

iviy^uuai^tofiuni ouvis 


00/Q7 


oenorrie project 


aipu 


IViybVUaUtOl IUI 11 l&pfa& 




1 H C1 oc 

Ul o I oo 


aipu 


iviyuuuauitjnuin ivpraG 




oonome project 


aipu 


(viycouacwnurn luuercuiosis 


nJmv 




aipu 


iviys*uua%+iGt lui it iuugiq,uiu&i$ 




vjonome projoCi 


aipu 


mycoplasma yaiiisepucum 




A04^00 


aipu 


MyoopiaofUa y&nilaUUfTi 


00/ 


1 IQQ70C 


aipu 


wiyuupiaoina pneumoniae 


Ml OO 
Ml £9 


1 IA17QQ 

U**o/oo 


aipu 


ivvioo&na yunorrno8a& 




o en om e project 


aipu 


iVGloo&fla li lei liny lllula 


70/IQ1 


vjenom© project 


aipu 


ra&WUiBlla fuUIIOClua 


rTn/U 


o enom© project 


aipu 


Da/^fln a #i i c fric in n a n c 

raLfiiiiaiuo iri&iny&nsis 


UOIVI 


A0404o 


aipu 


repiococcus niy&r 


r\OM on>i7C 
UoM ^U4/0 


a7oo7o 


atpu 


rireiiuia manna 


ICAKVI H OHO 


AO/ ^04 


aipu 


rorpnyromonas yinyivsiis 


Woo 


oenome project 


arpu (v) 


rropioniyenium rnoo&siurn 


UOIVI £.010 


VCO/ICi 
A0040 1 


atpD 


rSGUQumonaS aBTUyinOSa 


rMUl 


u enome project 


atpu 


rSQuuomonas puiiua 




vjenome project 


atpD 


nnououacier Capsuiaius 


D1UU 




atpu 


nnuQospiriiium ruururn 






atpD 


n/onCflldrcl prowaZGKii 


C 19 
r- 


ArUob^4o 


atpu 


Di/*lf& tf c i a n rf\ \ */a to Is H 
n/On&iio/a prUWaZcKH 


IVIaunu 


vjenome projecr 


atpD 




7ATPP 


AQfinei ci 
MDUUDl oi 


*»fo«ri 

atpu 


oaiiJiun&ia uunyon 




f\r\)or loo 


atpD 


Oairnonciia uunyon 


DDI Q CO 

Drt 1O057 


ArUo/ io4 


atpu 


oaimuneua cnoiera&suis 


CO*37ftQ 


A CAQ71 ylC 

ArUo/ 14o 


atpD 


oUUSp* afl£Una& 






Qa/rnrtno//a f*Hf%famaa tic 
\jallllUflclla cnuieraGsuis 


Uc*f 


ACHQ71 A7 


aipu 


ci inert 9n7on3a 
ouuop. all£UllaV 






Oaimuneiia cnuiara&suis suusp. 




A CAQ71 Af\ 

ArOo/ l4U 


atpD 


rhn/firaact i/c earfth/na r\i iHlin 

C-/7C//C7I a ooiuiype L/uuiin 






Oaimuneiia cnui&raesuis suusp. 


1^771 
/ 1 


A CA071 OO 

ArUo/ Toy 


atpD 








OalfliUn&la Ul lUlciatfOUlo 9\iUoy t 


Ul ¥00*00 


ACTA071 >19 
ArUO/ 14fc 


atpD 


rhnfdraacf i/'c cornt\/na Inf antic 
VI lUi&l aKfoUlo ooiuiypt? Iliiailllo 






OatutUIWila Ul lUI&f a&oUlo SUUSp. 


UIVa0~00 


ACA9.71 A*> 
ArUo/ 14o 


atpD 


%*i iui&ia&&ui;> ooiuiypo i on r 1 ooooo 






Salmonella cholaraasuis suhen 

WWl 1 1 VI 1 Wild WlfWlwlMDwIfM O UUvv • 


LT2 

bib 


AF0^7141 




choleraesuis serotype Typhimurium 








Salmonella choleraesuis 


DS210/89 


AF037149 


atpD 


subsp. diarizonae 






Salmonella choleraesuis 


JEO307 


AF037148 


atpD 


subsp. diarizonae 






Salmonella choleraesuis 


S1 09671 


AF037150 


atpD 


subsp. diarizonae 






Salmonella choleraesuis 


S84366 


AF037151 


apD 


subsp. houtenae 






Salmonella choleraesuis 


S84098 


AF037152 


atpD 
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Table 11. 



Microbial species for which tuf and/or atpD and/or recA sequences are available in 
public databases (continued). 



Species 



Strain 



Accession number 



Coding gene* 



subsp. houtenae 
Salmonella choleraesuis 
subsp. indica 
Salmonella choleraesuis 
subsp. salamae 
Salmonella choleraesuis 
subsp. salamae 
Shewanella putrefaciens 
Staphylococcus aureus 
Stigmatella aurantiaca 
Streptococcus bovis 
Streptococcus mutans 
Streptococcus mutans 
Streptococcus pneumoniae 
Streptococcus pneumoniae 
Streptococcus pyogenes 
Streptococcus pyogenes 
Streptococcus sanguinis 
Streptomyces lividans 
Thermus thermophilus 
Thiobacillus ferrooxidans 
Treponema pallidum 
Vibrio alginolyticus 
Vibrio cholerae 
Wolinella succinogenes 
Yersinia enterocolitica 
Yersinia pestis 



BR2047 

NSC72 

S1 14655 

MR-1 

COL 

Sga1 

JB-1 

GS-5 

UAB159 

Type 4 

Type 4 

M1-GAS 

M1-GAS 

10904 

1326 

HB8 

ATCC 33020 
Nichols 

N16961 
DSM 1470 
NCTC 10460 
CO-92 



AF037153 

AF037144 

AF037145 

Genome project 2 
Genome project 2 
X76879 
AB009314 
U31170 

Genome project 2 
Genome project 2 
Genome project 2 
Genome project 2 
Genome project 2 
AF001955 
Z22606 
D63799 
M81 087 
AE001228 
X 16050 

Genome project 2 
X76880 
AF037157 
Genome project 2 



atpD 

atpD 

atpD 

atpD 

atpD 

atpD 

atpD 

atpD 

atpD 

atpD (V) 

atpD 

atpD (V) 

atpD 

atpD 

atpD 

atpD (V) 

atpD 

atpD (V) 

atpD 

atpD 

atpD 

atpD 

atpD 



Archaebacteria 



Archaeoglobus fulgidus 
Halobacterium salinarum 
Haloferax volcanii 
Methanococcus jannaschfi 
Methanosarcina barken 



DSM 4304 

WR 340 
DSM 2661 
DSM 800 



AE001023 

S56356 

X79516 

U67477 

J04836 



atpD (V) 
atpD (V) 
atpD 
atpD (V) 
atpD (V) 



Fungi 

Candida albicans 
Candida tropicalis 
Kluyveromyces lactis 
Neurospora crassa 
Saccharomyces cerevisiae 
Saccharomyces cerevisiae 
Schizosaccharomyces pombe 
Schizosaccharomyces pombe 



SC5314 
2359/152 



X2180-1A 
972 h- 
972 h- 



Genome project 2 

M64984 

U37764 

X53720 

M 12082 

J05409 

S47814 

M57956 



atpD 
atpD (V) 
atpD 
atpD 
atpD 
atpD (V) 
atpD (V) 
atpD 



Parasites 



Giardia lambiia 
Plasmodium falciparum 
Trypanosoma congolense 



WB 
3D7 
IL3000 



U18938 
L08200 
225814 



atpD 
atpD (V) 
atpD (V) 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available in 
public databases (continued). 



Species Strain Accession number Coding gene* 



Human and plants 

5 Homo sapiens L09234 atpD{V) 

Homo sapiens M271 32 atpD 



recA sequences 

10 

Bacteria 





Acetooacter aceti 


_ 4 /inn 

no. 1023 


S60630 


recA 




yHceroDacrer attoacettgenes 


Mn-24 


FAC AAA 

c05290 


recA 


15 


AcetoDacter poiyoxogenes 


KIDI 4 AHA 

NdI 1028 


D13183 


recA 




Acnoiepiasma laiuiawit 


8195 


MB 1465 


recA 




ACtutpntiium Tacuis 


ATOO 35904 


D 16538 


recA 




Actuoinermus ceuuioiyttcus 


ATpo vIOACO 

A 1 4o0oo 


A IAAC7AC 

AJ000705 


recA 




AcineioDacter catcoacevcus 


orw << o/a r\D-i 
BU4 lo/AUr 1 


L25100 


recA 


OA 


Acxinooacnius acunomycetemcom/tans 


HK io5 1 


Caenome projecr 


recA 




Aoromonas satmonictua 


A jf >t A 

A449 


U83688 


recA 




AgroDacwnum tumefaciens 




1 A70A0 

L07902 


recA 




Auocnromatium vmosum 




AJ000677 


recA 




Aquirex aeoucus 


\/cc 

vro 


A CAAA77C 

At00077o 


recA 


Zj 


AijUiTGx pyropniius 


r\0loa 


I on oc 
LZolOD 


recA 




rMoioudicwr vin&ianoit 




090030 


recA 




Dacuius swaroinenriopniius 


lU 


oenome project 


recA 




flaWI///c ciihti/ic 
DaCIIIUo 2>UUUIIo 


"Dl DO 1 


UOf ivc. 


recA 




DaClUUS SUuuilS 


lOO 




recA 




oacwroioes iragms 




M63029 


recA 




Bifidobacterium breve 


NCFB 2258 


AF094756 


recA 




Blastochlohs viridis 


DSM 133 


AF022175 


recA 




Bordetetla pertussis 


165 


X53457 


recA 




Bordetelta pertussis 


Tohama I 


Genome project 2 


recA 


35 


Borrelia burgdorferi 


Sh-2-82 


U23457 


recA 




Borreiia burgdorferi 


B31 


AE001124 


recA 




Brevibacterium flavum 


MJ-233 


E10390 


recA 




Brucella abortus 


2308 


L00679 


recA 




Burkholderia cepacia 


ATCC 17616 


U70431 


recA 


40 


Burkhoideria cepacia 




D90120 


recA 




Burkholderia pseudomallei 


K96243 


Genome project 2 


recA 




Campylobacter fetus subsp. fetus 


23D 


AF020677 


recA 




Campyiobacter jejuni 


81-176 


U03121 


recA 




Campyiobacter jejuni 


NCTC 11168 


AL1 39079 


recA 


45 


Chlamydia trachomatis 


L2 


U16739 


recA 




Chlamydia trachomatis 


D/UW-3/CX 


AE001335 


recA 




Chlamydophila pneumoniae 


CWL029 


AE001658 


recA 




Chloroflexus aurantiacus 


J-10-fi 


AF037259 


recA 




Clostridium acetobutylicum 




M94057 


recA 


50 


Clostridium perfringens 


13 


U61497 


recA 




Corynebacterium diphtheriae 


NCTC13129 


Genome project 2 


recA 




Corynebacterium glutamicum 


AS019 


U 14965 


recA 




Corynebacterium pseudotuberculosis 


C231 


U30387 


recA 




Deinococcus radiodurans 


KD8301 


AB005471 


recA 


55 


Deinococcus radiodurans 


R1 


U01876 


recA 
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Table 11. Microbial species for which tut and/or atpD and/or recA sequences are available In 
public databases (continued). 



Species Strain Accession number Coding gene* 





Enterobacter aoolomerans 


339 


L03291 


recA 




Enterococcus faecalis 


OGIX 


M81466 


recA 




Erwinia carotovora 




X55554 

*>WWWW^T 


recA 

f 1 




Escherichia coil 




J01 672 

P " P** 


p V/»' ■ 


5 


Escherichia coii 




X55552 


recA 




Escherichia coii 


K-12 


AE000354 


recA 




Frankia alni 

* * M * v P H14 H II II 


Arl3 


AJ006707 


recA 




Gluconobacter oxvdans 




U21001 


rdcA 

f WW* ■ 




Haemonhilus influenzae 


Rd 


U32687 


refA 


10 


Haemnnhilus influenzae 


Rd 


U32741 

W Wfcp f ™* 1 






Haemoohitus influenzae 


Rd 


L07529 


recA 




Helicobacter ovlori 


69A 


235478 


f 




Helicobacter nvlori 


26695 


AE000536 

/» WWW www 


recA 

i pun 




Helicobacter Dvlori 


J99 

W«i/*if 


AE001453 


/7?cA 


15 


Klebsieila oneumoniae 


M6H 78578 


Genome Droiect 2 


recA 

1 1 




Lactococcus lactis 


ML3 


M88106 


recA 




Legionella oneumoohila 




X55453 

Aw W t WW 


1 wwri 




Leotosoira biflexa 


ssrovar oatoc 


U32625 






Leotosoira interroaans 




U29169 


recA 




Maonetosoirillum mannetotacticum 

iimui iwf wwl^ff ill w( f f f I laui IvIvIhwI'vui i f 


MS-1 


X17371 


recA 




Methvlnharitlus flaoellatus 


MFK1 


M35325 

IVIVVVbV 


rflcA 

I C7w^l 




Methvlomonas flam 


ATCC 31226 


X5951 4 

A\ww w 1 ^ 


f Bwrl 




Mx/cohacterit im ax/ium 


104 


Gfinnmft nrniPTT 

wvl Iwl 1 lw fJi UJUvl 


f Dl»/i 




Mycobacterium bovis 


AF1 22/97 


Genome Droiect^ 

VlQI IVIIIV Ul Wlvwl 


recA 

t own 




Mvcohacterium lenrae 




X73822 

A\ f WWbb 


f OO/l 




Mycobacterium tuberculosis 


H37Rv 


X58485 

*\ww~ww 


recA 




Mvcohacterium tuherculnsis 


CSU#93 


Genome nroiecn 

viwi ivi ■ iw yi uiQwi 


recA 




Mvcoolasma aeniialium 


G37 


U39717 

Www fir 


/■flcA 

f own 




Mvconlasma /ni/cfl/rte? 


GM9 


L22073 

kab&>W f W 


recA 


30 


Mvcoolasma oneumoniae 

jr wwi/fawf f fa ui iwwi I iw( i/ue 


ATCC 29342 


MPAE000033 

l»ll f^WWWWWWW 


rgcA 

f ww/^ 




Mvcoolasma oulmonis 

1 VI w VVVIUWl f IW fcflf 1 IVI 1 1 ^ 


KD735 


L22074 


recA 

I w W/ 1 




Mvxococcus xanthus 




L40368 


recA 




Mvxococcus xanthus 

IrllrAvvvwvUw #%wlf 111 IWv 




L40367 


recA 

f WW/l 




Neisseria animalis 

IVDKlwwf la Cw/ffffCIffu 


IMCTC 10212 


U57910 

w w / w 1 W 


recA 


35 


Neisseria cinerea 


LCDC 81-176 


AJ223869 


recA 




Neisseria cinerea 


LNP 1646 


U57906 


recA 

m W V* ■ 




Neisseria cinerea 


NCTC 10294 


AJ223871 


rscA 

■ PJ 




Neisseria cinerea 


Vedros M601 


AJ223870 


recA 




Neisseria elonoata 


CCUG 2131 


AJ223882 


recA 

9 w vr i 


40 


Neisseria elonoata 


CCUG 4165A 


AJ223880 


recA 

9 WW ■ 




Neisseria elonoata 


NCTC 10660 

■ v X^ V X^ ■ WwV 


AJ223881 


recA 




Neisseria elonoata 


NCTC 11050 

i ^ i i i www 


AJ223878 


recA - 

f WW*1 




Neisseria elongata 


NHITCC 2376 


AJ223877 


recA 




Neisseria elongata 


CCUG 4557 


AJ223879 


recA 


45 


subsp. intermedia 










Neisseria fiava 


Bangor 9 


AJ223873 


recA 




Neisseria flavescens 


LNP 444 


U57907 


recA 




Neisseria gonorrhoeae 


CH95 


U57902 


recA 




Neisseria gonorrhoeae 


FA19 


X64842 


recA 


50 


Neisseria gonorrhoeae 


MS11 


X17374 


recA 




Neisseria gonorrhoeae 




Genome project 2 


recA 




Neisseria lactamica 


CCUC 7757 


AJ223866 


recA 




Neisseria lactamica 


CCUG 7852 


Y11819 


recA 




Neisseria lactamica 


LCDC 77-143 


Y11818 


recA 


55 


Neisseria lactamica 


LCDC 80-1 1 1 


AJ223864 


recA 
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Table 11. Microbial species for which tut and/or atpD and/or recA sequences are available In 

public databases (continued). 



Species Strain Accession number Coding gene* 





A/fl/<5*?flri!a tartamina 

1 Vw'ww w' Id IGtwlu/1 KVh 


L CDC 845 


AJ223865 


racA 




f Vwfdwtff fa fawlciff rfwCt 


lMHTn 10617 


U57905 

w»J f wWw 


rof*A 

t ww^ 




Moiccoria lantamina 

fVOTwwwVla icfwiarf f/Ud 


NHTn 10R1R 




ron A 




/W/ddOffa mot in lywuio 




X64849 


ronA 


J 


hioiccoria moninnitiriic 
ivcio&Biici hi&i hi lyiiiuio 


Rflnnnr 1 *^ 


AJ223RRR 






Moiccoria moninnitiriic 
i vc/jjcf fa i / id/ /fr lyiuuio 


nil io 


X64R4R 






l\Ioiccoria. moninnitiriic 


HFITO 


X64844 


/W*A 

f C?w^l 




Nafc^aria moninnitiriic 

1 luiijwui fCI f ffwfffr 1 UflfwfO 


HF46 

III *tu 


X64847 

#\W~w~ * 


ror>A 

1 ww^l 




A/fl/ccA/ra moninnitiriic 

ivoioooi rCl II Id III lyilUJlo 


M470 


X64850 


1 C?w^» 




Nafesaria rnoninnitiHic 
i vpiJOw/ /cz it ioi ill lyimjio 


N94II 

1 T|^"Tll 


X64846 


f cw/l 




hJoiccoria moninnitiriic 
twioouiia iiitti in tyitiuio 




AJ223867 


rooA 

f t7L*^1 




tv&oo&ria iJivninyiiiQis 


roo 


yR4R4^ 


r&f* A 




Hi ciio. const mon in nit i Hie 
IMOIooGfla / ilcillf lyHIUIa 






rof*A 




A/A/ccon'fl moninnitiriic 
fVoVoocVJa fflctllfiyiUUia 


PAMIfi 


\30fIUlllw ^IwjCwl 


/OUn 


1 e 


Kloic coria mi /^ocfl 


1 Kip 


I l^7Q0R 


1 C7W^l 




hloiccoria m//rnca 

fVwfwwwf fa ffftiwwwa 


Vedros M1ft01 


AJ223875 


ronA 

f WW/l 




IVeiooGila ptzlllaVa 


PPI Ifi 17Q1 *^ 
uvUO 1/313 




rc?w#*t 




MotccoHo norfiox/a 
fVcVoooV fa fJalltaVa 


LCDC 85402 


nj ££0 Our. 






hi&iccoria nhamnnic mat flax/a 
iv&iooKfi la jJI laf yt iyi& veil, llaVa 




U^7Q0Q 

WW/ www 


ronA 


on 


hloiccoria nntx/canhharoa 
t vevoo 07 fa fj\Jiyoai*i*i lai oa 


CCUG 180*51 


Y11815 

1 1 1 W 1 w 


ronA 
f own 




tsloiccoria r\nt\jcannharoa 
fvovwdcvfa jj\Jiyz>a\s%*i laiva 


fiCUR 2484S 

WvwU fctOtJ 


Y11816 


ronA 




Moiccoria nrtlx/cannharoa 
i v tWww 07 /a puiyoa uvf fdf c?a 




Y11814 


1 oon 




IV&iooGna puiyz>a(,wnai&a 


IMQ MA ^OOft 
IIXO IVIr\ OUvO 


Y1 1R17 

T 1 IO)/ 


ronA 




fxJoic coria nntxjcannnaroa 
l V c/ddc/ fa fJUiyoa Uvi f a f oa 




wOf ww*r 


ronA 


ZD 


§\}oiccoria cinna 
iwiooxfiia oiuLa 




AJ223872 

f^Wfc&ww/ <C 


ronA 




cnhftawa 

lieldOwlla OLfL/ffaVa 


NRL 30017 


AJ 223874 


ronA 




Po ranrmm /e rlonitrifina n c 
HafaiJUUUUZr UUflililllUailo 


n^M ai ^ 


Us/9vJ 1 


ronA 




Ducfoi iroita mi iltnniria 
HaoloUietia iflUliUUlUa 






ronA 

f C7WA1 




Pnjmnx/mmnnac ninnix/alic 
i\ji fji tyt uiiiui ia!f yii lyiva 1 1%> 


WOO 


U70054 


f 


^0 


Prax/atalla rurninicnla 


JCM 8958 


U61227 


1 ww# » 




Proteus mirabilis 


DG1300 

WVJi ■ www 


X14870 


rflcA 




Pmtotic vtilnaric 


X55555 


1 Own 




Pc.&i tdnmnnac. a&mninncza 




X05691 

/XWWWW 1 


r&.cA 

i own 




Pcoi iHnmrsnac a on i/i/nnca 
~ocUUUiflUllao aUIUyillUaa 


PAM 7 


Y522R1 

r\\jC*m\j 1 


ronA 
i KJ\sn\ 




PcanHnmnnac aortininnca 




D13090 

1 WWw W 


rficA 

1 w w/» 




Pggi iHnmnnac fh inrocnonc 

r &OULHJI 1 l\JI lao IIUvsl O&Lr&l to 


OE 28 3 

Vm/^ &w>0 


M96558 

IVlwwwww 


rfinA 




Pcoi iHnmnnac mttiria 
i90U\j\sii i\Ji lao pijiiua 




L12684 


ronA 
i own 




Psaudomonas nutida 


PdS145 


U70864 


rscA 

I WW/ 1 




Rhizobium iaouminosarum 

§ II IJfcWw/WI f f t PUU / 1 If 1 » WW 61 • III 1 f 


VF39 

W 1 W v 


X59956 

#»WW W WW 


r&cA 


*tw 


hiovar x/iriaa 










Rhizobium Dhaseoli 


CNPAF512 


X62479 


ronA 




RhodobBctQr cBDSulaius 


J50 


X82183 


recA 




Rhodobacter sphaeroldes 


2.4.1 


X72705 


recA 




Rhodopseudomonas palustris 


N7 


D84467 


recA 


45 


Rickettsia prowazekii 


Madrid E 


AJ235273 


recA 




Rickettsia prowazekii 


Madrid E 


U01959 


recA 




Serratia marcescens 




M22935 


recA 




Shigelia flexneri 




X55553 


recA 




Shigelia sonnei 


KNIH104S 


AF101227 


recA 


50 


Sinorhizobium meiiloti 


2011 


X59957 


recA 




Staphylococcus aureus 




L25893 


recA 




Streptococcus gordonii 


Challis V288 


L20574 


recA 




Streptococcus mutans 


UA96 


M81468 


recA 




Streptococcus mutans 


GS-5 


M61897 


recA 


55 


Streptococcus pneumoniae 




Z17307 


recA 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available In 
public databases (continued). 



Species Strain Accession number Coding gene* 





Streptococcus pneumoniae 


R800 


A AAA 

Z34303 


recA 




Streptococcus pyogenes 


NZ131 


I ia^ aa a 

U21934 


recA 




Streptococcus pyogenes 


D471 


M81469 


recA 




Streptococcus salivarius 




M94062 


recA 


5 


subsp. thermophilus 










A*\A * ■ A? • 

Streptomyces ambofactens 


DSM 40697 


Z30324 


recA 




Streptomyces coelicoior 


A 4 A*± V 

A3(2) 


k\ 1 tf\ A^A^KA^K #• A 

AL020958 


recA 




Streptomyces lividans 


TK24 


X76076 


recA 




Streptomyces rimosus 


R6 


X94233 


A\ 

recA 


10 


Streptomyces venezuelae 


ATCC10712 


U04837 


recA 




Synechococcus sp. 


PR6 


M29495 


recA 




Synechocystis sp. 


PCC6803 


D90917 


recA 




Thermotoga maritima 




L23425 


recA 




Thermotoga maritima 




AE001 823 


recA 


15 


Thermus aquaticus 




L20095 


recA 




Thermus thermophilus 


HB8 


D17392 


recA 




Thiobacillus ferrooxidans 




M26933 


recA 




Treponema denticola 




Genome projecr 


recA 




Treponema pallidum 


Nichols 


AE001243 


recA 


20 


Vibrio anguillarum 




M80525 


recA 




Vibrio cholerae 


017 


X71969 


recA 




Vtbno cholerae 


J A A A 

2740-80 


U10162 


recA 




Vibrio cholerae 


569B 


L42384 


recA 




Vibrio cholerae 


M549 


AF1 17881 


recA 


25 


Vibrio cholerae 


M553 


AF1 17882 


recA 




Vibrio cholerae 


M645 


AF117883 


recA 




Vibrio cholerae 


M793 


AF1 17878 


recA 




Vibrio cholerae 


M794 


AF1 17880 


recA 




Vibrio cholerae 


M967 


AF1 17879 


recA 


30 


Xanthomonas citri 


XW47 


AF006590 


recA 




Xanthomonas oryzae 




AF013600 


recA 




Xenorhabdus bovienii 


T228/1 


U87924 


recA 




Xenorhabdus nematophilus 


AN6 


AF1 27333 


recA 




Yersinia pestis 


231 


X75336 


recA 


35 


Yersinia pestis 


CO-92 


Genome project 2 


recA 



Fungi, parasites, human and plants 



40 


Anabaena variabilis 


ATCC 29413 


M29680 


recA 




Arabldopsis thaliana 




U43652 


recA (Rad51 ) 




Candida albicans 




U39808 


recA(Dmd) 




Coprinus cinereus 


Okayama-7 


U21905 


recA (Rad51) 




Emericella nidulans 




Z80341 


recA (Rad51) 


45 


Gallus gallus 




L09655 


recA (Rad51) 




Homo sapiens 




D13804 


recA (Rad51) 




Homo sapiens 




D63882 


recA (Dmc1) 




Leishmania major 


Friedlin 


AF062379 


recA (Rad51) 




Leishmania major 


Friedlin 


AF062380 


recA (Drnd) 


50 


Mus musculus 




D58419 


recA (Dmc1) 




Neurospora crassa 


74-OR23-1A 


D29638 


recA (Rad51) 




Saccharomyces cerevisiae 




D10023 


recA (Rad51) 




Schizosaccharomyces pombe 




Z22691 


recA (Rad51) 




Schizosaccharomyces pombe 


972h- 


AL021817 


recA (Drnd) 


55 


Tetrahymena thermophlla 


PB9R 


AF064516 


recA (Rad51) 
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Table 11. Microbial species for which tuf and/or atpD and/or recA sequences are available in 
public databases (continued). 



Species Strain Accession number Coding gene* 



Trypanosoma brucei stock 427 Y1 31 44 recA (Rad51 ) 

Ustilago maydis U62484 recA (Rad51 ) 

Xenopus laevis D38488 recA (Rad51 ) 

Xenopus laevis D38489 rac>4 (Rad51) 



* fu/ indicates tuf sequences, including tuf genes, fusA genes and fus^-fuf intergenic spacers. 

tuf(C) indicates tuf sequences divergent from main (usually A and B) copies of the elongation factor-Tu 
10 tuf (EF-1 ) indicates tuf sequences of the eukaryotic type (elongation factor 1 a) 

tuf (M) indicates resequences from organellar (mostly mitochondrial) origin 

atpD indicates atpD sequences ot the F-type 

atpD ( V) indicates atpD sequences of the V-Type 

recA indicates recA sequences 
15 recA (Rad51 ) indicates rad51 sequences or homologs 

recA (Dmc1 ) indicates dmd sequences or homologs 

1 Nucleotides sequences published in Arch. Microbiol. 1990 153:241-247 

2 These sequences are from theTIGR database (http://www.tigr.org/tdbAdb.html) 

3 Nucleotides sequences published in FEMS Microbiology Letters 1988 50:101-106 
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Table 12. Bacterial species used to test the specificity of the Staphylococcus~spec\f\c amplification 
primers derived from ftf sequences. 



Strain Reference number Strain Reference number 



Staphylococcal species (n=27) 

Staphylococcus ariettas 
Staphylococcus aureus 
subsp. anaerobius 
Staphylococcus aureus 
subsp. aureus 
Staphylococcus auricularis 
Staphylococcus capitis 
subsp. capitis 
Staphylococcus caprae 
Staphylococcus camosus 
Staphylococcus chromogenes 
Staphylococcus cohnii 
subsp. urealyticum 
Staphylococcus delphini 
Staphylococcus epidermidis 
Staphylococcus equorum 
Staphylococcus fetis 
Staphylococcus gaflinarum 
Staphylococcus haemolyticus 
Staphylococcus hominis 
Staphylococcus hyicus 
Staphylococcus intermedius 
Staphylococcus kloosis 
Staphylococcus lentus 
Staphylococcus lugdunensis 
Staphylococcus saprophytics 
Staphylococcus schleiferi 
subsp. coagulans 
Staphylococcus sciuri 
subsp. sciuri 
Staphylococcus simuians 
Staphylococcus wameri 
Staphylococcus xylosus 

Gram-negative bacteria (n=33) 

Acinetobacter baumannii 
Bacteroides distasonis 
Bacteroides fragilis 
Bulkholderia cepacia 
Bordetella pertussis 
Citrobacter freundii 
Enterobacter aerogenes 
Enterobacter cloacae 
Escherichia coli 
Haemophilus influenzae 
Haemophilus parahaemolyticus 
Haemophilus parainfluenzae 
Hafnia alvei 
Kingella indologenes 
Klebsiella oxytoca 
Klebsiella pneumoniae 
Moraxella catarrhalis 



Other Gram-positive bacteria (n=20) 



ATCC 43957 
ATCC 35844 

ATCC 43300 

ATCC 33753 
ATCC 27840 

ATCC 35538 
ATCC 51365 
ATCC 43764 
DSM 20260 



ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 
ATCC 



49171 
14990 
43958 
49168 
35539 
29970 
27844 
11249 
29663 
43959 
29070 
43809 
15305 
49545 



ATCC 29060 

ATCC 27848 
ATCC 27836 
ATCC 29971 



ATCC 19606 
ATCC 8503 
ATCC 25285 
ATCC 25416 
ATCC 9797 
ATCC 8090 
ATCC 13048 
ATCC 13047 
ATCC 25922 
ATCC 8907 
ATCC 10014 
ATCC 7901 
ATCC 13337 
ATCC 25869 
ATCC 1 31 82 
ATCC 13883 
ATCC 25240 



Bacillus subtilis 
Enterococcus avium 

Enterococcus durans 

Enterococcus faecatis 
Enterococcus faecium 

Enterococcus flavescens 
Enterococcus gallinarum 
Lactobacillus acidophilus 
Lactococcus lactis 

Listeria innocua 
Listeria ivanovii 
Listeria monocytogenes 
Macrococcus caseolyticus 
Streptococcus agaiactiae 
Streptococcus anginosus 
Streptococcus bovis 
Streptococcus mutans 
Streptococcus pneumoniae 
Streptococcus pyogenes 
Streptococcus salivarius 



Morganella morganii 
Neisseria gonorrhoeae 
Neisseria meningitidis 
Proteus mirabilis 
Proteus vulgaris 
Providencia rettgeri 
Providencia stuartii 
Pseudomonas aeruginosa 
Pseudomonas fluorencens 
Salmonella choleraesuis 
Salmonella typhimurium 
Serratia marcescens 
Shigella fiexneri 
Shigella sonnei 
Stenotrophomonas maltophilia 
Yersinia enterocolitica 



ATCC 27370 
ATCC 14025 

ATCC 19432 

ATCC 19433 
ATCC 19434 

ATCC 49996 
ATCC 49573 
ATCC 4356 
ATCC 11454 

ATCC 33090 
ATCC 191 19 
ATCC 15313 
ATCC 13548 
ATCC 13813 
ATCC 33397 
ATCC 33317 
ATCC 25175 
ATCC 6303 
ATCC 19615 
ATCC 7073 



ATCC 25830 
ATCC 35201 
ATCC 13077 
ATCC 25933 
ATCC 13315 
ATCC 9250 
ATCC 29914 
ATCC 27853 
ATCC 13525 
ATCC 7001 
ATCC 14028 
ATCC 81 00 
ATCC 12022 
ATCC 29930 
ATCC 13843 
ATCC 9610 
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Table 13. Bacterial species used to test the specificity of the penicillin-resistant Streptococcus 
pneumoniae assay. 



Strain Reference number Strain Reference number 



Gram-positive species (n=67) 

Abiotrophia adiacens 
Abiotrophia defectiva 
Actinomyces pyogenes 
Bacillus anthracis 
Bacillus cereus 
Bifidobacterium breve 
Clostridium difficile 
Enterococcus avium 
Enterococcus casseliflavus 
Enterococcus dispar 
Enterococcus durans 
Enterococcus faecalis 
Enterococcus faecium 
Enterococcus flavescens 
Enterococcus gallinarum 
Enterococcus hirae 
Enterococcus mundtii 
Enterococcus raffinosus 
Lactobacillus lactis 
Lactobacillus monocytogenes 
Mobiluncus curtisii 
Peptococcus niger 
Peptostreptococcus acones 
Peptostreptococcus anaerobius 
Peptostreptococcus 
asaccharolyticus 
Peptostreptococcus lactolyticus 
Peptostreptococcus magnus 
Peptostreptococcus prevotii 
Peptostreptococcus tetradius 
Staphylococcus aureus 
Staphylococcus capitis 
Staphylococcus epidermidis 
Staphylococcus haemolyticus 

Gram-negative species (n=33) 

Actinetobacter baumannii 
Bordetella pertussis 
Citrobacter diversus 
Citrobacter freundii 
Enterobacter aerogenes 
Enterobacter agglomerans 
Enterobacter cloacae 
Escherichia coli 
Haemophilus ducreyi 
Haemophilus haemolyticus 
Haemophilus influenzae 
Haemophilus parainfluenzae 
Hafnia alvei 
Klebsiella oxytoca 
Klebsiella pneumoniae 
Moraxelta atlantae 
Moraxella catarrhalis 



ATCC 49175 
ATCC 49176 
ATCC 19411 

ATCC 4229 
ATCC 14579 
ATCC 15700 

ATCC 9689 
ATCC 14025 
ATCC 25788 
ATCC 51266 
ATCC 19432 
ATCC 29212 
ATCC 19434 
ATCC 49996 
ATCC 49573 

ATCC 8043 
ATCC 43186 
ATCC 49427 
ATCC 19435 
ATCC 15313 
ATCC 35242 
ATCC 27731 

ATCC 6919 
ATCC 27337 

ATCC 2639 

ATCC 51172 
ATCC 15794 
ATCC 9321 
ATCC 35098 
ATCC 25923 
ATCC 27840 
ATCC 14990 
ATCC 29970 



ATCC 19606 
ATCC 9797 
ATCC 27028 
ATCC 8090 
ATCC 13048 
ATCC 27155 
ATCC 13047 
ATCC 25922 
ATCC 33940 
ATCC 33390 
ATCC 9007 
ATCC 7901 
ATCC 13337 
ATCC 13182 
ATCC 13883 
ATCC 29525 
ATCC 43628 



Staphylococcus hominis 
Staphylococcus lugdunensis 
Staphylococcus saprophytics 
Staphylococcus simulans 
Staphylococcus, warneri 
Streptococcus acidominimus 
Streptococcus agalactiae 
Streptococcus anginosus 
Streptococcus bovis 
Streptococcus constellatus 
Streptococcus cricetus 
Streptococcus cristatus 
Streptococcus downei 
Streptococcus dysgalactiae 
Streptococcus equi 
Streptococcus ferus 
Streptococcus gordonii 
Streptococcus intermedius 
Streptococcus mitis 
Streptococcus mitis 
Streptococcus mitis 
Streptococcus mutans 
Streptococcus oralis 
Streptococcus oralis 
Streptococcus oralis 
Streptococcus parasanguinis 
Streptococcus parauberis 
Streptococcus rattus 
Streptococcus salivarius 
Streptococcus sanguinis 
Streptococcus suis 
Streptococcus uteris 
Streptococcus vestibularis 



Moraxella morganii 
Neisseria gonorrhoeae 
Neisseria meningitidis 
Proteus mirabilis 
Proteus vulgaris 
Providencia alcalifaciens 
Providencia rettgeri 
Providencia rustigianii 
Providencia stuartii 
Pseudomonas aeruginosa 
Pseudomonas fluorescens 
Pseudomonas stutzeri 
Salmonella typhimurium 
Serratia marcescens 
Shigella flexneri 
Yersina enterocolitis 



ATCC 27844 
ATCC 43809 
ATCC 15305 
ATCC 27848 
ATCC 27836 
ATCC 51726 
ATCC 12403 
ATCC 33397 
ATCC 33317 
ATCC 27823 
ATCC 1 9624 
ATCC 51100 
ATCC 33748 
ATCC 43078 
ATCC 9528 
ATCC 33477 
ATCC 10558 
ATCC 27335 
ATCC 903 
LSPQ 2583 
ATCC 49456 
ATCC 27175 
ATCC 10557 
ATCC 981 1 
ATCC 35037 
ATCC 15912 
ATCC 6631 
ATCC 15912 
ATCC 7073 
ATCC10556 
ATCC 43765 
ATCC 19436 
ATCC 49124 



ATCC 13077 
ATCC 35201 
ATCC 13077 
ATCC 25933 
ATCC 13315 
ATCC 9886 
ATCC 9250 
ATCC 33673 
ATCC 33672 
ATCC 35554 
ATCC 13525 
ATCC 17588 
ATCC 14028 
ATCC 13880 
ATCC 12022 
ATCC 9610 
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Table 14. Bacterial species (n=104) detected by the platelet contaminants assay. Bold characters 
indicate the major bacterial contaminants found in platelet concentrates. 



5 Abiotrophia adiacens 
Ablotrophia defectiva 
Acinetobacter baumannii 
Acinetobacter Iwoffi 
Aerococcus viridans 

10 Bacillus anthracis 
Bacillus cereus 
Bacillus subtllls 
Brucella abortus 
Burkholderia cepacia 

15 Citrobacter di versus 
Citrobacter freundii 
Enterobacter aerogenes 
Enterobacter agglomerans 
Enterobacter cloacae 

20 Enterococcus avium 

Enterococcus casselitiavus 
Enterococcus dispar 
Enterococcus durans 
Enterococcus faecalis 

25 Enterococcus faecium 
Enterococcus flavescens 
Enterococcus gallinarum 
Enterococcus mundtii 
Enterococcus raffinosus 

30 Enterococcus solitarius 
Escherichia coll 
Gemella morbillorum 
Haemophilus ducreyi 
Haemophilus haemolyticus 

35 Haemophilus influenzae 
Haemophilus 
parahaemolyticus 
Haemophilus parainfluenzae 
Hafnia atvei 

40 Kingella kfngae 



Klebsiella oxytoca 
Klebsiella pneumoniae 

Legionella pneumophila 
Megamonas hypermegale 

45 Moraxella atlantae 
Moraxella catarrhalis 
Morganella morganii 
Neisseria gonorrheae 
Neisseria meningitidis 

50 Pasteurella aerogenes 
Pasteurella multocida 
Peptostreptococcus magnus 
Proteus mirabilis 
Provldencia alcalifaciens 

55 Providencia rettgeri 
Providencia rustigianii 
Providencia stuartii 
Pseudomonas aeruginosa 
Pseudomonas fluorescens 

60 Pseudomonas stutzeri 
Salmonella bongori 
Salmonella choleraesuls 
Salmonella enteritidis 
Salmonella gallinarum 

65 Salmonella typhimurium 
Serratia liquefaciens 
Serratla marcescens 
Shigella ftexneri 
Shigella sonnei 

70 Staphylococcus aureus 
Staphylococcus capitis 
Staphylococcus epldermldis 
Staphylococcus haemolyticus 
Staphylococcus hominis 

75 Staphylococcus lugdunensis 
Staphylococcus saprophytics 



Staphylococcus simulans 
Staphylococcus wameri 
Stenotrophomonas maltophilia 

80 Streptococcus acidominimus 
Streptococcus agalactlae 
Streptococcus anglnosus 
Streptococcus bovis 
Streptococcus constellatus 

85 Streptococcus cricetus 
Streptococcus cristatus 
Streptococcus dysgatactiae 
Streptococcus equi 
Streptococcus ferus 

90 Streptococcus gordonii 
Streptococcus intermedius 
Streptococcus macacae 
Streptococcus mitis 
Streptococcus mutans 

95 Streptococcus oralis 

Streptococcus parasanguinis 
Streptococcus parauberis 
Streptococcus pneumoniae 
Streptococcus pyogenes 

1 00 Streptococcus ratti 

Streptococcus sallvarius 
Streptococcus sanguinis 
Streptococcus sobrinus 
Streptococcus uberis 

105 Streptococcus vestibularis 
Vibrio cholerae 
Yersinia enterocolitica 
Yersinia pestis 

Yersinia pseudotuberculosis 
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Abiotrophia adiacens (Streptococcus 
adiacens) 

Abiotrophia defedhra (Streptococcus 
defectivus) 
5 Achromobacter species 
Addaminococcus fermentans 
Acinetobacter alcaligenes 
Aclnetobader anitratus 
Acinetobacter baumannli 
1 0 Acinetobacter calcoaceticus 

Acinetobacter calcoaceticus biovar 
anitratus 

Acinetobacter calcoaceticus biovar 
Iwoffi 

1 5 Acinetobacter genomospecfes 

Acinetobacter haemotyticus 

Acinetobacter johnsonn 

Acinetobacter junii 

Acinetobacter hvoffii 
20 Acinetobacter radioresistens 

Acinetobacter species 

Actinobacillus adlnomycetemcomitans 

Actinobacifius capsulatus 

Actinobacillus equuli 
25 Actinobacillus homlnis 

Actinobacillus tlgnieresfl 

Actinobacillus pleuropneumoniae 

Actinobacillus species 

Actinobacillus suJs 
30 Actinobacillus ureae 

Actinomyces bovis 

Actinomyces israelii 

Actinomyces meyeri 

Actinomyces naeslundii 
35 Actinomyces neu/f subsp. anitratus 

Actinomyces new// subsp. neuii 

Actinomyces odontolyticus 

Actinomyces pyogenes 

Actinomyces radingae 
40 Actinomyces species 

Actinomyces turicensis 

Actinomyces viscosus 

Aerococcus species 

Aerococcus viridans 
45 Aeromonas caviae 

Aeromonas hydrophiia 

Aeromonas hydrophiia group 

Aeromonas jandael 

Aeromonas salmonicida 
50 Aeromonas salmonicida subsp. 

achromogenes 

Aeromonas salmonicida subsp. 
masoucida 

Aeromonas salmonicida subsp. 
55 salmonicida 

Aeromonas schubertii 

Aeromonas sobria 

Aeromonas species 

Aeromonas trota 
60 Aeromonas veronll 

Aeromonas veronll biovar sobria 

Aeromonas veronii biovar veronii 

Agrobacterium radiobacter 

Agrobacterium species 
65 Agrobacterium tumefadens 

Aicatigenes denitrlftcans 

Alcaligenes faecaiis 

Aicatigenes odorans 

Alcaligenes odorans (Alcaligenes 
70 faecaiis) 

Alcaligenes species 

Alcaligenes xylosoxidans 

Alcaligenes xylosoxidans subsp. 

denitrlftcans 



75 Alcaligenes xylosoxidans subsp. 
xylosoxidans 
Atloiccoccus otitis 

Anaerobiospirillum sucdniciproducens 
Anaerovibrio lipolytica 
80 Arachnia propionica 

Arcanobacterium (Actinomyces) 
bemardiae 

Arcanobacterium (Actinomyces) 

pyogenes 
85 Arcanobacterium haemolyticum 

Arcobacter cryaerophitus 

(Campylobacter cryaerophlta) 

Arthrobacter gtobiformis 

Arthrobacter species 
90 Arxbzyma telturis (Torubpsis 

pintolopesli) 

Atopobium minutum (Lactobacillus 
minutus) 

Aureobacterium species 
95 Bacillus amytdiquefadens 

Bacillus anthrads 

Bacillus badius 

Bacillus cereus 

Bacillus drcutans 
1 00 Badllus coagufans 

Bacillus firmus 

Badllus lentus 

Badllus ticheniformis 

Bacillus megaterium 
105 Bacillus mycoides 

Bacillus pantothenticus 

Bacillus pumilus 

Bacillus species 

Bacillus sphaericus 
110 Bacillus stearothermophilus 

Badllus subtilis 

Badllus thurtngiensls 

Bacteroldes caccae 

Baderoides caplilosus 
115 Baderoides distasonis 

Baderoides eggerthii 

Baderoides fragilis 

Baderoides merdae 

Baderoides ovatus 
120 Baderoides species 

Baderoides sptanchnicus 

Baderoides stercoris 

Baderoides thetaiota omicron 

Baderoides uniformis 
1 25 Bacteroldes ureotytfcus (B. corrodens) 

Baderoides vufgatus 

Bergeyella (Weeksalla) zooheicum 

Bifidobacterium adolescentis 

Bifidobacterium blfidum 
1 30 Bifidobacterium breve 

Bifidobacterium dentium 

Bifidobaderium infants 

Bifidobaderium species 

Btastoschizomyces (Dipodascus) 
1 35 capHatus 

Bordetella avium 

Bordetetla bronchiseptica 

Bordetella parapertussis 

Bordetella pertussis 
1 40 Bordetella species 

Borrelia species 

BranhameHa (Moraxella) catarmalls 
Branhamella species 
Brevibadllus brevis 
145 Brevibadllus laterosporus 
Brevlbaderium easel 
Brevibaderium epfdermidis 
Brevlbaderium linens 



Brevibaderium species 
150 Brevundimonas (Pseudomonas) 
dimlnuta 

Brevundimonas (Pseudomonas) 
vascularis 

Brevundimonas species 
1 55 Brochothrbc thermosphacta 

Brucella abortus 

Brucella canfs 

Brucella mefitensis 

Brucella ovis 
160 Brucella species 

Brucella suis 

Budvicia aquatica 

Burkhotderia (Pseudomonas) cepada 

Burkholderia (Pseudomonas) gladioli 
165 Burkhotderia (Pseudomonas) mallei 

Burkhotderia (Pseudomonas) 

pseudomallei 

Burkhotderia species 

Buttiauxetla agrestis 
170 Campylobacter coli 

Campylobacter condsus 

Campylobacter fetus 

Campylobacter fetus subsp. fetus 

Campylobacter fetus subsp. 
175 venerealis 

Campylobacter hyointestinalis 

Campylobacter Jejuni subsp. doytei 

Campylobacter jejuni subsp. Jejuni 

Campylobacter fan 
1 80 Campylobacter fan subsp. U PTC 

Campylobacter mucosalis 

Campylobacter species 

Campylobacter sputorum 

Campylobacter sputorum subsp. 
185 bubulus 

Campylobacter sputorum subsp. 

fecalis 

Campylobacter sputorum subsp. 

sputorum 
1 90 Campylobacter upsafiensls 

Candida (Clavispora) iusitanlae 

Candida (Pichia) gulliiermondii 

Candida (T orufepsis) glabrata 

Candida albicans 
195 Candida bokSnii 

Candida catenulata 

Candida dferrii 

Candida colJicutosa 

Candida conglobate 
200 Candida curvata (Cryptoccccus 

curvatus) 

Candida dattita 

Candida dubliniensls 

Candida famata 
205 Candida globose 

Candida hellenica 

Candida hotrrtii 

Candida humicda 

Candida inconspicua 
2 1 0 Candida Intermedia 

Candida ketyr 

Candida krusei 

Candida lamblca 

Candida magnoiiae 
215 Canada maris 

Candida melibioslca 

Candida membranaefaciens 

Candida norvegensis 

Candida norveglca 
220 Candida parapsllosls 

Candida paratropicalis 

Candida pelficulosa 
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Candida pseudotropicaiis 

Candida pulcherrima 

Candida ravautil 

Candida rugosa 
5 Candida sake 

Candida sitvicoia 

Candida species 

Candida sphaerica 

Candida steliatoidea 
10 Candida tenuis 

Candida tropicalis 

Candida utifis 

Candida valida 

Candida vini 
15 Candida viswanathii 

Candida zeytanoides 

Capnocytophaga gingivalis 

Capnocytophaga ochracea 

Capnocytophaga species 
20 Capnocytophaga sputigena 

Cardiobacterium hominis 

Camobacierium divergens 

Camobacterium p'rscicola 

CDC group ED-2 
25 CDC group EF4 (Pasteuretla sp.) 

CDC group EF-4A 

CDC group EF-4B 

CDC group EQ-Z 

CDC group HB-5 
30 CDC group II K-2 

CDC group IV C-2 (Bordetelta-\\ke) 

CDC group M5 

CDC group M6 

Cedecea davlsae 
35 Cedecea tapagei 

Cedecea neteri 

Cedecea species 

Cellulomonas {Oerskovia) turbata 

Ceilulomonas species 
40 Chlamydia species 

Chromobacterium vloJaceum 

Chryseobacterium {Flavobacterium) 

indotogenes 

Chryseobacterium {Flavobacterium) 
45 menmgosepticum 

Chryseobacterium glaum 

Chryseobacterium species 

Chryseomonas Inddogenes 

Citeromyces matritensls 
50 Citrobacter amalonaticus 

Citrobacter braakii 

Citrobacter diversus 

Citrobacter farmert 

Citrobacter freundh 
55 Citrobacter freundh complex 

Citrobacter koseri 

Citrobacter sedlakii 

Citrobacter species 

Citrobacter werkmanii 
60 Citrobacter youngae 

Clostridium acetobutyticum 

Clostridium barati 

Clostridium beijerincidi 

Clostridium bifermentans 
65 Clostridium botullnum . 

Clostridium botullnum (NP) B&F 

Clostridium botullnum (NP) E 

Clostridium botullnum (?) A&H 

Clostridium botulinum (P) F 
70 Clostridium botulinum G1 

Clostridium botulinum Q2 
• Clostridium butyricum 

Clostridium cadaveris 

Clostridium chauvoel 
75 Clostridium ciostridttforme 

Clostridium difficile 

Clostridium fallax 

Clostridium gtycolicum 



Clostridium hastiforme 
80 Clostridium histotyticum 

Clostridium Innocuum 

Clostridium fimosum 

Clostridium novyi 

Clostridium novyi A 
85 Clostridium paraputriflcum 

Clostridium perfringens 

Clostridium putrificum 

Clostridium ramosum 

Clostridium septicum 
90 Clostridium sordellii 

Clostridium species 

Clostridium sphenoides 

Clostridium sporogenes 

Clostridium subtermlnale 
95 Clostridium tertlum 

Clostridium tetani 

Clostridium tyrobutyricum 

Comamonas (Pseudomonas) 

acidovorans 
1 00 Comamonas (Pseudomonas) 

testosteroni 

Comamonas species 

Corynebacterium accolans 

Corynebacterium afermentans 
1 05 Corynebacterium amycotatum 

Corynebacterium aquatlcum 

Corynebacterium argentoratense 

Corynebacterium auris 

Corynebacterium bovis 
110 Corynebacterium coyleae 

Corynebacterium cystitidis 

Corynebacterium diphtheriae 

Corynebacterium diphtheriae biotype 

betfanti 

115 Corynebacterium diphtheriae biotype 
gravis 

Corynebacterium diphtheriae biotype 
intermedius 

Corynebacterium diphtheriae biotype 

120 mitls 

Corynebacterium flavescens 
Corynebacterium glucuronotyticum 
Corynebacterium glucuronolytlcum- 
seminale 

1 25 Corynebacterium group A 
Corynebacterium group A-4 
Corynebacterium group A-5 
Corynebacterium group ANF 
Corynebacterium group 8 

1 30 Corynebacterium group B-3 
Corynebacterium group F 
Corynebacterium group F-1 
Corynebacterium group F-2 
Corynebacterium group G 

135 Corynebacterium group G-1 
Corynebacterium group G-2 
Corynebacterium group I 
Corynebacterium group l*2 
Corynebacterium jeikeium (group JK) 

140 Corynebacterium kutscheri (C. 
murium) 

Corynebacterium macgmfeyi 
Corynebacterium minutissimum 
Corynabacterium pilosum 

145 Corynebacterium propinquum 
Corynebacterium 
pseudodiphtheriticum 
Corynebacterium pseudotuberculosis 
Corynebacterium pyogenes 

150 Corynebacterium renaie 

Corynebacterium renaie group 
Corynebacterium seminale 
Corynebacterium species 
Corynebacterium striatum (C. 

155 fiavidum) 

Corynebacterium utoerans 



Corynebacterium ureatyticum (group 
D2) 

Corynebacterium xerosis 
1 60 Cryptococcus albktus 

Cryptococcus ater 

Cryptococcus cereanus 

Cryptococcus gastricus 

Cryptococcus humicotus 
1 65 Cryptococcus lactat'rvorus 

Cryptococcus laurentii 

Cryptococcus luteolus 

Cryptococcus melibiosum 

Cryptococcus neoformans 
170 Cryptococcus species 

Cryptococcus terreus 

Cryptococcus uniguttutatus 

Debaryomyces hansenii 

Debaryomyces marama 
1 75 Debaryomyces polymorphus 

Debaryomyces species 

Dermabacter hominis 

Dermacoccus (Micrococcus) 

nishlnomiyaensis 
180 D/etz/a species 

Edwardsiolla hoshinae 

Edwardsiella ictaluri 

Edwardsietia species 

Edwardsiella tarda 
1 85 Eikenella corrodens 

Empedobacter brevis (Flavobacterium 

breve) 

Enterobacter aerogenes 

Enterobacter aggtomerans 
1 90 Enterobacter amnfgenus 

Enterobacter arnnigenus asburiae 

(CDC enteric group 17) 

Enterobacter arnnigenus biogroup 1 

Enterobacter arnnigenus biogroup 2 
1 95 Enterobacter asburiae 

Enterobacter cancerogenus 

Enterobacter cloacae 

Enterobacter gargoviae 

Enterobacter hormaechei 
200 Enterobacter intermedius 

Enterobacter sakazakii 

Enterobacter species 

Enterobacter taytorae 

Enterobacter taytorae (CDC enteric 
205 group 19) 

Enterococcus (Streptococcus) 

cecorum 

Enterococcus (Streptococcus) raecafts 

(Group D) 
210 Enterococcus (Streptococcus) 

faeclum(Gro\iD D) 

Enterococcus (Streptococcus) 

saccharofyticus 

Enterococcus avium (Group D) 
215 Enterococcus casseilflavus 

(Steptococcus faecium subsp. 

casseilflavus) 

Enterococcus durans (Streptococcus 

faecium subsp. durans) (Group D) 
220 Enterococcus gaflinarvm 

Enterococcus hirae 

Enterococcus malodoratus 

Enterococcus mundtii 

Enterococcus rafflnosus 
225 Enterococcus species 

Erwinia amylovora 

Erwinia carotovora 

Erwinia carotovora subsp. atroseptica 
Erwinia carotovora subsp. 
230 betavascuiorum 

Erwinia carotovora subsp. carotovora 
Erwinia chrysanthemi 
Erwinia cypripedil 
Erwinia maJlotivora 
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Erwmta nigrifiuens 

Erwfnia querclna 

Erwinla ihapontid 

Erwfnta rubrifaciens 
5 Erwinla salids 

Erwinla species 

Erysipelothrix rhusiopathiae 

Erysipetothrtx species 

Escherichia blattae 
10- Escherichia coH 

Escherichia coll A-D 

Escherichia coli 0157:H7 

Escherichia fergusonii 

Escherichia hermannil 
15 Escherichia species 

Escherichia vutneris 

Eubacterium aerofaciens 

Eubacterium alactofyticum 

Eubacterium lentum 
20 Eubacterium limosum 

Eubacterium species 

Ewingeiia americana 

Fllobasldielta neotormans 

Filobasidium floriforma 
25 Filobasidium uniguttulatum 

Flavimonas oryzihabitans 

Fiavobacterium gieum 

Fiavobacterium indotogenes 

Fiavobacterium odoratum 
30 Fiavobacterium species 

Franciseiia novidda 

FranciselJa phiiomiragia 

Franciseiia species 

Franciseiia tufarensis 
35 Fusobacterium mortiferum 

Fusobacterium necrogenes 

Fusobacterium necrophorum 

Fusobacterium nucieatum 

Fusobacterium species 
40 Fusobacterium varium 

Gaffkya species 

Gardnerella vaginalis 

Gemefla haemoiysans 

Gemella morblliorum 
45 Gemeila species 

Geotrichum candidum 

Geotrichum fermentans 

Geotrichum penlclllarum 

Geotrichum penlciftatum 
50 Geotrichum species 

Gordona species 

Haemophilus aegyptlus 

Haemophilus aphrophilus 

Haemophilus ducreyi 
55 Haemophilus haemoglobinophilus 

Haemophilus haemofyticus 

Haemophilus influenzae 

Haemophilus influenzae biotype I 

Haemophilus influenzae biotype tl 
60 Haemophilus influenzae biotype HI 

Haemophilus Influenzae biotype IV 

Haemophilus Influenzae biotype V 

Haemophilus influenzae biotype VI 

Haemophilus influenzae biotype VII 
65 Haemophilus influenzae biotype VIII 

Haemophilus paragallinarvm 

Haemophilus parahaemofyticus 

Haemophilus parainfluenzae 

Haemophilus parafnfluenzae biotype I 
70 Haemophilus parainfluenzae biotype II 

Haemophilus parainfluenzae biotype 

III 

Haemophilus parainfluenzae biotype 
IV 

75 Haemophilus parainfluenzae biotype V 
Haemophilus parainfluenzae biotype 
VI 

Haemophilus parainfluenzae biotype 



VII 

80 Haemophilus parainfluenzae biotype 
VIII 

Haemophilus paraphrohaemotyticus 
Haemophilus paraphrophilus 
Haemophilus segnis 
85 Haemophilus somnus 
Haemophilus species 
Hafnia alvei 

Hansenlaspora gullllermondil 

Hanseniaspora uvarum 
90 Hanseniaspora valbyensis 

Hansenufa anomala 

Hansenula hotstil 

Hansenula polymorphs 

Helicobacter {Campylobacter) cinaedi 
95 Helicobacter (Campylobacter) 

fennelliae 

Helicobacter (Campylobacter) pylori 

Issatchenkia orientalis 

Kingefla denitrificans 
1 00 Kingefla indologenes 

Klngeila kingae 

Kingetla species 

Klebsiella omithlnotytica 

Klebsiella oxytoca 
1 05 Klebsiella ptantlcota 

Klebsiella pneumoniae subsp. 

ozaenae 

Klebsiella pneumoniae subsp. 

pneumoniae 
110 Klebsiella pneumoniae subsp. 

rhinoscleromatis 

Klebsiella species 

Klebsiella terrigena 

Kloeckera aplculata 
115 Kloeckera apis 

Kloeckera japontca 

Kloeckera species 

Kluyvera ascorbata 

Kluyvera cryocrescens 
120 Kluyvera species 

Kiuyveromyces ladls 

Kluyveromyces marxianus 

Kiuyveromyces thermotolerans 

Kocuria (Micrococcus) kristinae 
125 Kocuria (Micrococcus) rosea 

Kocuria(Micrococcus) varians 

Koserelfa trabulsll 

Kytococcus (Micrococcus) sedentarius 

Lactobacillus (Weisselia) viridescens 
130 Lactobacillus A 

Lactobacillus acidophilus 

Lactobacillus B 

Lactobacillus brevis 

Lactobacillus buchneri 
1 35 Lactobacillus casei 

Lactobacillus easel subsp. easel 

Lactobacillus easel subsp. lactosus 

Lactobacillus casei subsp. mamncsus 

Lactobacillus catenaformis 
1 40 Lactobacillus cellobiosus 

Lactobacillus coHinoides 

Lactobacillus coprophilus 

Lactobacillus crispatus 

Lactobacillus curvatus 
1 45 Lactobacillus delbrueckii subsp. 

bulgaricus 

Lactobacillus delbrueckii subsp. 
delbrueckii 

Lactobacillus delbrueckii subsp. lactis 
150 Lactobacillus fermentum 

Lactobacillus fructivorans 

Lactobacillus hefveticus 

Lactobacillus hefveticus subsp. jugurtl 

Lactobacillus jensenli 
155 Lactobacillus lirtdneri 

Lactobacillus minutus 



Lactobacillus paracasel subsp. 
para case/ 

Lactobacillus pentosus 
1 60 Lactobacillus plantarum 

Lactobacillus saliva ri us 

Lactobacillus salivarius var. salicinius 

Lactobacillus species 

Lactococcus diacitilactis 
165 Lactococcus garvieae 

Lactococcus lactis subsp. cremoris 

Lactococcus lactis subsp. diacitilactis 

Lactococcus lactis subsp. hordniae 

Lactococcus lactis subsp. lactis 
170 Lactococcus plantarum 

Lactococcus raffinotactis 

Leclercia adecarboxytata 

Legionella species 

Leminorella species 
175 Leptospira species 

Leptotrichia buccalis 

Leuconostoc (Weisselia) 

pa rames ent oroides 

Leuconostoc camosum 
1 80 Leuconostoc citreum 

Leuconostoc gelidum 

Leuconostoc lactis 

Leuconostoc mesenterofdes 

Leuconostoc mesenteroides subsp. 
185 cremoris 

Leuconostoc mesenteroides subsp. 

dextranicum 

Leuconostoc mesenteroides subsp. 

mesenteroides 
190 Leuconostoc species 

Listeria grayf 

Listeria innocua 

Listeria ivanovii 

Listeria monocytogenes 
195 Listeria mumayi 

Listeria seeiigeri 

Listeria species 

Listeria welshimeri 

Megasphaera elsdenii 
200 Methyiobacterium mesophillcum 

Metschnikowia pulcherrima 

Microbacterlum species 

Micrococcus tuteus 

Micrococcus fylae 
205 Micrococcus species 

Mobituncus curtisli 

Mobiluncus mulleris 

Mobiluncus species 

Moetlerella wisconsensis 
2 1 0 Moraxetla (Branhamella) catarrhalls 

Moraxelia attentae 

Moraxelia bovls 

Moraxelia tacunata 

Moraxelia nonliquefaciens 
215 Moraxelia osloensis 

Moraxelia pherrylpymvica 

Moraxelia species 

Morganelia morganil 

Morganella morganil subsp. morganil 
220 Morganella morganii subsp. sibonii 

Mycobacterium africanum 

Mycobacterium asiaUcum 

Mycobacterium avium 

Mycobacterium bovis 
225 Mycobacterium chelonae 

Mycobacterium fortuftum 

Mycobacterium gordonae 

Mycobacterium kansasii 

Mycobacterium malmoense 
230 Mycobacterium martnum 

Mycobacterium phlel 

Mycobacterium scrofuiaceum 

Mycobacterium smegmatis 

Mycobacterium species 
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Mycobacterium tuberculosis 

Mycobacterium ulcerans 

Mycobacterium x&nopi 

Mycoplasma fermentans 
5 Mycoplasma hominis 

Mycoplasma orale 

Mycoplasma pneumoniae 

Mycoplasma species 

Myroldes species 
10 Neisseria clnerea 

Neisseria elongata subsp. elongata 

Neisseria ffava 

Neisseria fiavescens 

Neisseria gonorrhoeae 
15 Neisseria factamica 

Neisseria meningitidis 

Neisseria mucosa 

Neisseria perflava 

Neisseria pofysaccharea 
20 Neisseria saprophytes 

Neisseria sicca 

Neisseria subflava 

Neisseria weaveri 

Neisseria weaveri (CDC group M5) 
25 Nocardia species 

Ochrobactrum anthropi 

Oerskcvia species 

Oerskovia xanthineclytica 

Oligeifa {Moraxella) urethralis 
30 Oiigella species 

Oligeifa ureolytica 

Paenibacillus afvei 

Paenibacillus macerans 

Paenibacillus poiymyxa 
35 Pantoea aggtomerans 

Pantoea ananas (Erwinla uredovora) 

Pantoea dispersa 

Pantoea species 

Pantoea stewartii 
40 Pasteureila {Haemophilus) avium 

Pasteurella aerogenes 

Pasteureila gallinarum 

Pasteurella haemolytica 

Pasteureila haemolyticus 
45 Pasteurella muttodda 

Pasteurella muttodda SF 

Pasteurella muttodda subsp. 

multocida 

Pasteurella muttodda subsp. septlca 

50 Pasteurella pneumotroplca 
Pasteurella species 
Pasteurella ureas 
Pediococcus addilactid 
Pediococcus damnosus 

55 Pediococcus pentosaceus 
Pediococcus species 
Peptococcus niger 
Peptococcus species 
Pepiostreptococcus anaerobius 

60 Peptostreptococcus asaccharolytlcus 
Pepiostreptococcus Indolicus 
Peptostreptococcus magnus 
Peptostreptococcus micros 
Peptostreptococcus parvulus 

65 Peptostreptococcus prevotii 
Peptostreptococcus productus 
Peptostreptococcus species 
Peptostreptococcus tetradtus 
Phaecoccomyces exophialiae 

70 Photobaderium damselae 
Pichia (Hansenuta) enormia 
Pichia {Hansenuta) jadinii 
Pichia (Hansenuta) petersonii 
Pichia angusta {Hansenuta 

75 polymorpha) 

Pichia carsonii (P. Wnj) 
Pichia etchetisii 
Pichia farinose 



Pichia fermentans 
80 Pichia membranaefaciens 

Pichia norvegensis 

Pichia ohmeri 

Pichia spartinae 

Pichia species 
85 Ptesiomonas sbtgeltoidas 

Porphyromonas asaccharotytica 

Porphyromonas endodontalb 

Porphyromonas glnglvalis 

Porphyromonas tevtl 
90 Prevotella (Bacterddes) buccae 

Prevotella {Bacteroides) buccalis 

Prevotella {Bacteroides) corporis 

Prevotella (Bacteroides) denticola 

Prevotella {Bacteroides) loescheii 
95 Prevotella {Bacteroides) oralis 

Prevotella (Baderdde$)disiens 

Prevotella {Bacterddes)oris 

Prevotella bivia {Bacteroides bMus) 

Prevotella intermedia {Baderoldes 
100 intermedius) 

Prevotella melanlnogenlca 

{Bacteroides melaninogenicus) 

Prevotella ruminicola 

Propionibacterium acnes 
105 Propionibacterium avldum 

Propionibacterium granulosum 

Propionibacterium propionicum 

Propionibacterium species 

Proteus mirabilis 
110 Proteus penned 

Proteus species 

Proteus vulgaris 

Prototheca species 

Prototheca wickertiamll 
115 Prototheca zopfii 

Providencia alcalifadens 

Providencia heimbachae 

Providencia rettgeri 

Providencia rustigianii 
1 20 Providenda species 

Providencia stuartii 

Providencia stuartii urea + 

Pseudomonas (Chryseomonas) 

tuteola 

125 Pseudomonas addovorans 

Pseudomonas aeruginosa 

Pseudomonas alcaligenes 

Pseudomonas cepacia 

Pseudomonas chlororaphis (P. 
130 aureofadens) 

Pseudomonas fluorescens 

Pseudomonas fluorescens group 

Pseudomonas mendodna 

Pseudomonas pseudoatcaligenes 
135 Pseudomonas putida 

Pseudomonas species 

Pseudomonas stutzeri 

Pseudomonas testosteronl 

Pseudomonas vascularis 
1 40 Pseudoramibacter {Eubacterlum) 

alactolyticus 

Psychrobacter (Moraxella) 

phenylpyruvicus 

Rahnella aquatllis 
145 Ratstonia (Pseudomonas, 

Burkhdderia) pickettii 

Rhodococcus (Corynebacterium) equi 

Rhodococcus species 

Rhodosporidium toruloides 
1 50 Rhodotorula gtutinls 

Rhodotorula mlnuta 

Rhodotorula muciiaginosa (R rubra) 

Rhodotorula species 

Rickettsia species 
155 Rothia dentocariosa 

Saccharomyces cerevisiae 



Saccharomyces exfguus 

Saccharomyces kluyverii 

Saccharomyces species 
160 Sakaguchia dacryoktes 

(Rhodosporidium dacryoidum) 

Salmonella arizonae 

Salmonella choieraesuls 

Salmonella enteritidis 
1 65 Salmonella gallinarum 

Salmonella paratyphi A 

Salmonella paratyphi B 

Salmonella putlorum 

Salmonella species 
170 Salmonella typhi 

Salmonella typhimurium 

Salmonella typhlsuis 

Salmonella/Arizona 

Serratia ficaria 
175 Serratia fonticda 

Serratia grimesii 

Serratia Uquefadens 

Serratia marcescens 

Serratia odorifera 
180 Serratia odorifera type 1 

Serratia odorifera type 2 

Serratia prymuthica 

Serratia proteamaculans 

Serratia proteamaculans subsp. 
1 85 proteamaculans 

Serratia proteamaculans subsp. 

quinovora 

Serratia rubldaea 

Serratia species 
190 Shewanelta (Pseudomonas, 

Atteromonas) putrefaciens 

Shigella boydii 

Shigella dysenteriae 

Shigella flexneri 
1 95 Shigella sonnei 

Shigella species 

Sphingobacterium muttlvorum 

Sphingobacterium species 

Sphingobacterium spiritivorum 
200 Sphingobacterium thalpophilum 

Sphingomonas (Pseudomonas) 

paucimobilis 

Sporidiobolus salmonicolor 

Sporobolomyces roseus 
205 Sporobolomyces salmonicolor 

Sporobolomyces species 

Staphylococcus (Peptococcus) 

saccharotyticus 

Staphylococcus arlettae 
210 Staphylococcus aureus 

Staphylococcus aureus (Coagulase- 

negative) 

Staphylococcus auricularis 
Staphylococcus capitis 
215 Staphylococcus capitis subsp. capitis 
Staphylococcus capitis subsp. 
ureofyticus 

Staphylococcus caprae 

Staphylococcus camosus 
220 Staphylococcus caseoiyticus 

Staphylococcus chromogenes 

Staphylococcus cohnll 

Staphylococcus cohnli subsp. cohnli 

Staphylococcus cohnii subsp. 
225 urealyticum 

Staphylococcus epldermidis 

Staphylococcus equorum 

Staphylococcus gallinarum 

Staphylococcus haemolyticus 
230 Staphylococcus hominis 

Staphylococcus hominis subsp. 

hominis 

Staphylococcus hominis subsp. 
novobiosepticus 
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Table 15. Microorganisms identified by commercial systems (continued) 1 . 





60 


Streptococcus Gamma (non)* 


120 


Tetragenococcus (Pediococcus) 


Staphylococcus hyicus 




hemolytic 


haJophilus 


Staphylococcus intermedius 




Streptococcus gordonii 




Torutaspora detbrueckil 


Staphylococcus kloosh 




Streptococcus Group B 




(Saccharomyces rose!) 


Staphylococcus lentus 


65 


Streptococcus Group C 




Torulopsis Candida 


Staphylococcus lugdunensis 


Streptococcus Group D 


125 


Torulopsis haemufonii 


Staphylococcus saprophytics 




Streptococcus Group E 


Torulopsis Inconspicua 


Staphylococcus schleiferi 




Streptococcus Group F 




Treponema species 


Staphylococcus sciuri 




Streptococcus Group G 




Trichosporon asahii 


Staphylococcus simulans 


70 


Streptococcus Group L 




Trichosporon asteroides 


Staphylococcus species 


Streptococcus Group P 


130 


Trichosporon belgelii 


Staphylococcus mmeri 




Streptococcus Group U 


Trichosporon cutaneum 


Staphylococcus xylosus 




Streptococcus intermedius 




Trichosporon inkin 


Stenotrophomonas {Xanthomonas) 




Streptococcus intermedius 




Trichosporon mucoides 


mattophllia 


75 


(Streptococcus milleri II) 




Trichosporon ovoides 


Stephanoascus ciferril 


Streptococcus intermedius (viridans 


135 


Trichosporon pullutans 


Stomatococcus mucilag'tnosus 




Streptococcus) 


Trichosporon species 


Streptococcus acidominimus 




Streptococcus milleri group 




Turicella otitidis 


Streptococcus agalactiae 




Streptococcus mitis 




Ureaptasma species 


Streptococcus agalactiae (Group B) 


80 


Streptococcus mitis (viridans 




Ureaplasma ureatyticum 


Streptococcus agalactiae hemolytic 


Streptococcus) 


140 


Veiitonella parvula (V. atcaJescens) 


Streptococcus agalactiae non- 




Streptococcus mitis group 


Veillonella species 


hemolytic 




Streptococcus mutans 




Vibrio alginofyticus 


Streptococcus alactolytlcus 




Streptococcus mutans (viridans 




Vibrio choierae 


Streptococcus anginosus 


85 


Streptococcus) 




Vibrio damsela 


Streptococcus anginosus (Group D, 


Streptococcus oralis 


145 


Vibrio fluviaJis 


nonenterococci) 




Streptococcus parasanguis 


Vibrio fumissii 


Streptococcus beta-hemolytic group A 




Streptococcus pneumoniae 




Vibrio harveyi 


Streptococcus beta-hemolytic non- 




Streptococcus pordnus 




Vibrio hollisae 


group A or B 


90 


Streptococcus pyogenes 




Vibrio metschnikovii 


Streptococcus beta-hemolytic non- 


Streptococcus pyogenes (Group A) 


150 


Vibrio mimicus 


group A 




Streptococcus salivarius 


Vibrio parahaemotyticus 


Streptococcus beta-hemolytic 




Streptococcus salivarius (viridans 




Vibrio species 


Streptococcus bovis (Group D, 




Streptococcus) 




Vibrio species SF 


nonenterococci) 


95 


Streptococcus salivarius subsp. 




Vibrio vulnificus 


Streptococcus bovis I 


salivarius 




Weeksella (Bergeylla) virosa 


Streptococcus bovis II 




Streptococcus salivarius subsp. 


155 


Weeksella species 


Streptococcus cants 




thermophiius 




Weeksella virosa 


Streptococcus constellatus 




Streptococcus sanguis 




Williopsls (Hansenula) satumus 


Streptococcus constellatus 


100 


Streptococcus sanguis 1 (viridans 




Xanthomonas campestris 


(Streptococcus milleri I) 


Streptococcus) 


160 


Xanthomonas species 


Streptococcus constellatus (viridans 




Streptococcus sanguis tl 


Yarrowia (Candida) lipolytics 


Streptococcus) 




Streptococcus sanguis II (viridans 




Yersinia aldovae 


Streptococcus downei 




Streptococcus) 




Yersinia enterocolitica 


Streptococcus dysgatactiae subsp. 


105 


Streptococcus sobrinus 




Yersinia enterocolitica group 


dysgatactiae 


Streptococcus species 


165 


Yersinia frederiksenil 


Streptococcus dysgatactiae subsp. 




Streptococcus suis\ . 


Yersinia intermedia 


equisimilis 




Streptococcus suls II 




Yersinia Intermedius 


Streptococcus equi (Group C/Group G 




Streptococcus uteris 




Yersinia kristensenii 


Streptococcus) 


110 


Streptococcus uberis (viridans 




Yersinia pestis 


Streptococcus equi subsp. equl 


Streptococcus) 


170 


Yersinia pseudotuberculosis 


Streptococcus equi subsp. 




Streptococcus vestibularis 


Yersinia pseudotuberculosis SF 


zooepfdemicus 




Streptococcus zooepidemicus 




Yersinia ruckeri 


Streptococcus equinus 




Streptococcus zooepidemicus (Group 




Yersinia species 


Streptococcus equinus (Group D, 


115 


C) 




Yokenelta regensburgei 


nonenterococci) 


Streptomyces somaliensis 


175 


Yokenella regensburgei (Koseretla 


Streptococcus equlsimilis 




Streptomyces species 


trabulsii) 


Streptococcus equlsimulis (Group 




Suttonetla (KlngeBa) Indologenes 




Zygoascus hellenicus 


C/Group G Streptococcus) 




Tatumella ptyseos 




Zygosaccharomyces species 



The list includes microorganisms that may be identified by API identification test systems and VITEK® 
automated identification system from biolvterieux Inc., or by the MicroScan® - WalkAway^ automated 
systems from Dade Behring. Identification relies on classical identification methods using batteries of 
biochemical and other phenotypical tests. 
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Table 16. tuf gene sequences obtained in our laboratory (Example 42). 



species 


oCFBin no. 


oeno 


AonQanlf Afi^aetilAn mm * 
UcnDalin MCCeSSiOn no. 


Abiotrophta adiacens 


Al UU4ai f 0 


ft// 


APA*>AOOA 
AP 1 £Am\tA 


Enterococcus avium 


AIGu 14020 


tut A 

tUTA 


AF1 OAOOf\ 






two 


AF97A71 * 
Ar^/4/lD 


Enterococcus casseliflavus 


ATCC257oo 


tUTA 


Ar2/4MO 






ft/ro 


Ar2 f 4/1 / 


Enterococcus cecorum 


ATCC43198 


tut 


Ar27471<5 


Enterococcus columbae 


ATCC512o3 


tuf 


Ar274719 


Enterococcus dispar 


ATCC51266 


tUTA 


Ar 274720 






tutts 


A C07A70 H 
Ar2/4/21 


Enterococcus durans 


ATCC 19432 


tufA 


Ar 274722 






a. 

lUfB 


Ar 274723 


Enterococcus faecalis 


ATCC29212 


tut 


API 24221 


Enterococcus raecium 


Al 194.34 


tut A 

TUTA 


Mrit4ZZ« 






WTO 


Ar2/4f24 


Enterococcus g&Ilinarum 


A 1 UU493/ J 


lUTA 


ArlZ422o 






WTO 


AF97A70R 


enterococcus ninae 


A 1 VslsOlMtO 


XUlrK 


AF97A79R 






tuff* 

WTO 


AF97A797 


cnrerococcus ma/ouo/arus 


r\ 1 V/w*tO Is/ 


tufA 


AF9 74.79 ft 






lulO 


AF27A72Q 


enterococcus munuui 


A 1 *»/0*t0100 


tut A 


AF97A7^n 






(Iff D 


AF5747^1 


cnierococcus pseuooavium 




tufA 


AF2747^2 






tufB 


AF274733 


Enterococcus raffinosus 


ATCC49427 


tufA 


AF274734 






tufB 


AF274735 


Enterococcus saccharolyticus 


ATCC43076 


tuf 


AF274736 


Enterococcus sofitarius 


ATCC49428 


tuf 


AF274737 


Enterococcus sulfureus 


ATCC49903 


tuf 


AF274738 


Lactococcus lactis 


ATCC11154 


tuf 


AF274745 


Listeria monocytogenes 


ATCC15313 


tuf 


AF274746 


Listeria seeligeri 


ATCC35967 


tuf 


AF274747 


Staphylococcus aureus 


ATCC25923 


tuf 


AF274739 


Staphylococcus epidermidis 


ATCC 14990 


tuf 


AF274740 


Streptococcus mutans 


ATCC25175 


tuf 


AF274741 


Streptococcus pneumoniae 


ATCC6303 


tuf 


AF274742 


Streptococcus pyogenes 


ATCC19615 


tuf 


AF274743 


Streptococcus suis 


ATCC43765 


tuf 


AF274744 



'Corresponding sequence ID NO. for the above ATCC strains are given in table 7. 
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Table 17. tuf gene sequences selected from databases for Example 42. 



Suedes 


Gene 


Accession no * 


A nmtvtnt&rit im ft /mflfer/fl/iQ 
At iff uu**w*w i ilii i § tut not aisiui /o 


tufA 


X99673 




X99674 


Anarvstis nidulans 


mi 


X 17442 


Ant ii fax aqqUcus 


tufA 


AE000657 


tnfR 

%UID 


nCvvwOu r 


DaGiuuo siQ&rvin&rrnupnuus 


tuf 




^2 & flit it If* C^ft tP\tiii& 

&3CIIIUS SUDllUS 


flit 
IUl 




^2&fitf% m% tf4f% f0*nf*iit& 

DaCWFOIO&S TfaylUS 


fnf 
lUf 


rOO l DO 


ouiTotia uurgoonen 


flit 

Cur 




orOVlDaCWnUm linens 


TUT 


A f DODO 


DUInf tUIU&lla UvfJaUla 


fur 


i tJO 1 O / 


KsarnpyiouaGi&r jejuni 




Y171fi7 


Ksniarnyuia pn&umuniaB 


fl/f 
IU/ 




Ksniarnyuia uacnornaus 




IVI / H£C 1 


s^orynBuacienurn yiuiarnicurn 


/Iff 


A/ f UOM 


\syiupnaya lyiiGa 


lUf 


Y77n^^ 


isuinoGuccu9 rao/oourans 


flit 

lUf 


. AFnnnm^ 


cscn&ncnia con 


tufA 


Jw IDOU 




ttifP, 
lUlO 


IH1717 


/ t// viuuL/auioiiuni isianutuum 


ttif 


Y1 ^7flR 
T Igf OO 


naamopniius iuiiu&nz&e 


fufA 






lUID 


i Aonoi 


neucouacier pyion 


lUI 


AFftfln^l 1 
MCUUUD I I 


nomo sapiens (Human; 


cr-la 


AUOOOO 


MBinsnocoGCus jannascnn 


err- 7 Of 


UO/400 


wiycouacwnurn leprae 


<ur 


U 1 OOD9 


iviyiwuairitrnurn luuurcuiusis 






Mycoplasma yeniiaiium 




1 A*?QR7 


Mycwpiabrna pneurnoniae 


(Uf 


UUUwO? 


iMalSSafla yunurrnueaa 


tLr/At 


LJuOOU 


NlCOtlanS laDaCUm \ 1 OOoCCOy 


cr-TCt 




r cpiococcus ntyer 


tuf 
lUI 


Y7AAAQ 


Dlaimfoicnrtra r/ica a 

nanouispora rosea 


fufi 


uo / o\jo 


OaCCnafOrnyCGS CGiBvlSl3& {YGaSl/ 


cr-ict 


AUUr fit 


Oaimonsiia lypntmunum 


tufA 
lUTA 


VCC1 1 ft 

AOOI ID 




ttifR 




onewanetia puireiaciens 


tuf 
IUl 




Gnims^tiaata at i rant! a 
OpiiU\?i laVla aUfafllla 


tuf 

LUI 


A / OO / *r 


&pilUlirta pialtrlKflo 


tufA 


A 1 30**0 


Of fori f /rii/^oo aitranfa^ianc 

Olfopiuifiyctfs aUfouiaCtans 


/f #/f 

(Uf f 


Apnn7i9R 

r\iUU/ 1£3 


^tr&piumyc&s cmnarnoneus 


tufi 


A9000 1 




tufi 

(Uf f 


Y77QQQ 




fL/f3 

IUl 


X77040 


Streptomyces collinus 




S79408 


Streptomyces ramocissimus 




X67057 




fuf2 


X67058 






X67059 


Synechocystis sp. 


tut 


AB001339 


Taxeobacter ocellatus 


tuf 


X77036 


Thermotoga maritima 


tut 


AE000512 


Thermus aquaticus 


tut 


X66322 


Thermus thermophilus 


tut 


X06657 


Thiobacillus cuprinus 


tuf 


U78300 


Treponema pallidum 


tuf 


AE000520 


Wolinella succinoaenes 


tuf 


X76872 



* Sequence data were obtained from GenBank, EMBL, and SWISSPROT databases. Genes were designated 
appeared in the references. 
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Table 18. Nucleotide and amino acid sequence Identities of EF-Tu between different enterococci 

and other low G+C gram-positive bacteria. 

The upper right triangle represents the deduced amino acid sequence identities of gram-positive bacterial 
EF-Tu, while the lower left triangle represents the DNA sequence identities of the corresponding tuf genes. 
The sequence identities between different enterococcal tufA genes are boxed while those between 
enterococcal tufB genes are shaded. 
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Table 19. Strains analyzed In Example 43. 



Taxon 


Strain* 


Stralnf 


16S rDNA sequence 
accession number 


Cedecea 


ATCC 33431 T 




• 


Cedecea lapagei 


ATCC 33432 T 






Cedecea neteri 


ATCC 33855 T 






Citrobacter amalonaticus 


ATCC 25405 T 


CDC 9020-77 T 


AF025370 


Citrobacter braakii 


ATCC 43162 


CDC 080-58 T 


AF025368 


Citrobacter farmeri 


ATCC 51112' 


CDC 2991-81' 


AF025371 


Citrobacter freundii 


x 

ATCC 8090 T 


x 

DSM 30039' 


AJ233408 


Citrobacter koseri 


ATCC 271 56 T 


CDC 4696-86" 




Citrobacter sedlakii 


ATCC 51115 T 


AF025364 


Citrobacter werkmanii 


TP 

ATCC 51114' 


CDC 0876-58' 


AF025373 


Citrobacter youngae 


ATCC 29935 T 






Edwardsiella hoshinae 


ATCC 33379' 






Edwardsieila tarda 


ATCC 15947' 


CDC 441 1-68 


AF015259 


Enterobacter aerogenes 


ATCC 13048 T 


x 

JCM 1235 T 


AB004750 


Enterobacter agglomerans 


ATCC 27989 


JCM 1237 T 




Enterobacter amnigenus 


ATCC 33072' 


AB004749 


Enterobacter asburiae 


ATCC 35953' 


JCM 6051 T 


AB004744 


Enterobacter cancerogenus 


ATCC 3531 7 T 






Enterobacter cloacae 


ATCC 13047' 






Enterobacter gergoviae 


x 

ATCC 33028 T 


JCM 1234' 


AB004748 


Enterobacter hormaechei 


ATCC 49162' 






Enterobacter sakazakii 


ATCC 29544 T 


JCM 1233 T 


AB004746 


Escherichia coli 


ATCC 11775 T 


ATCC11775 T 


X80725 


Escherichia coli 


ATCC 25922 


ATCC 25922 


X80724 


Escherichia coli (ETEC) 


ATCC 35401 






Escherichia coli (01 57;H7) 


ATCC 43895 


ATCC 43895 


Z83205 


Escherichia fergusonii 


ATCC 35469 T 






Escherichia hermanii 


ATCC 33650' 






Escherichia vutneris 


ATCC 33821 T 


x 

ATCC 33821' 


X80734 


Ewingella americana 


_ x 
ATCC 33852 T 


NCPPB 3905 


X88848 


Hafnia alvei 


ATCC 13337' 


ATCC 13337' 


M59155 


Klebsiella omithinolytica 


ATCC 31898 


CIP 103.364 


U78182 


Klebsiella oxytoca 


ATCC 33496 








ATCC 13182 T 


U78183 


Klebsiella planticola 


ATCC 33531 T 


JCM 7251 T 


AB004755 


Klebsiella pneumoniae 




DSM 301 04 T 




subsp. pneumoniae 


ATCC 13883 T 


AJ233420 


subsp. ozaenae 


ATCC 11296 T 


ATCC 11296 T 


Y17654 


subsp. minoscleromatis 


ATCC13884 1 




■ 
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Table 19. Strains analyzed in Example 43 (continued). 



Taxon 


Strain 


Strain? 


IdS rDNA sequence 






accession number 


Kluwera ascorbata 


ATCC 33433^ 


ATCC 14236 


Y07650 




atpp toa^iT 






J^fj j u*y a m m /ana 

fKiuyvGia g&oryiarta 


ATPP KIRfilT 




- 


Leclerda adecarboxylata 


ATCC 23216 1 






uQiuinoruiia gnrnonui 


ATPP noooT 


ncM ^n7ftT 

UOIVI Q\Jf O 


A 

AJ&<3*34& 1 


MOQiiarQiia wisconsertsis 


atpp 

A 1 co oou 1 / 






Morganeua morganu 


at^o ocninT 

A I Ow cOOOU 


RCKil IAQqT 




ranioea aggiornerans 


ATrr* 07-1 ccT 

Al ww £/ lOd 


A 

AJ^0O4^0 


ranlOGa QISpBfSa 


atpp iaroqT 






riesiomonas snigeiioioes 


AT 14029 


noit/i cju5qT 
U01V1 OODO 




rragia Tonuum 




A \f>*\*iAOA 
AJ£0O4£4 


rroteus miraoins 


ATPr* oca 1*5 






r row us pennen 


A 1 OODiy 






LJf*a4a t i** ■ ir/v9 

froiBus vuigans 


atpp 1 111 cT 

A 1 I/O 1 1 0 


ncy *am 1 flT 


A 

Aj4iv3O*t^0 


rrovtoencia aicaiiiaciens 


^ a 1 uo yooD 






Providencia rettgeh 


ATCC 9250 






rrovioBncia rusugianit 


ATPP QOCTqT 
A 1 UU OOD A O 






rroviu&ncia siuami 


A 1 OOO / d. 






DaHnollo ant tatiftc 
rtann&iia axjUallUS 


atpp nn7i"T 


dqkji 

L/OIVI fWH 




OalfHUfl&lla WlUlttfattoUlo 








ci ihe n oriyrsnoo 
OUUO|J. atMLUI laxj 


ATPP 

/A 1 ww 1 JO 1 *v 






subsp. choleraesuis 








seroiype wnoieraesuis 


ATPP 7Art1 
A I ww /UU1 






ocruiypc ciKcfiiiuis^ 


ATPP 1in7fiT 
M 1 ww 1 Ou r O 


Sc22 


oc22 


serotype Gallinarum 


ATCC 91 84 






serotype Heidelberg 


ATCC 8326 






serotype paratyphi a 


at^o eft 
A ICC 9150 






serotype Paratyphi B 


ATCC 8759 






serotype Typhis 


ATCC 10749 


Oil 1 1 




serotype 1 ypnirnurium+ 


ATPP 




• 


serotype Vircnow 


ATPP C -i ftCC 

ATCC 01 955 






suDsp. oianzonae 


ATPP AQQ7lT 






suDsp. nouT&nau 


ATPP A1Q7A T 
A 1 ww HOa ^ 






enhen /nWf^a 
SUDSp. inOIGa 


ATPP A^Q7fiT 

A 1 ww Hg9/u 






SUusp. &c(/<f/f refer 


ATPO 41Q79"T 

n 1 WW *TOJ7 / £ 






Serratia fonticola 


DSM 4576 T 


DSM 4576 T 


AJ233429 


Serratia grimesii 


ATCC 14460 T 


DSM 30063 T 


AJ233430 


O&fTQlia IIQUBTaCIGnS 


ATPP 97*>QoT 
A 1 ww £/ 0?c 






Serratia marcescens 


ATCC13880 1 


DSM30121 T 


AJ233431 


Serratia odorifera 


ATCC 33077 T 


DSM 4582 T 


AJ233432 


Serratia plymuthica 


DSM 4540 T 


DSM 4540 T 


AJ233433 


Serratia rubidaea 


DSM 4480 T 


DSM 4480 T 


AJ233436 


Shigella boydii 


ATCC 9207 


ATCC 9207 


X96965 


Shigella dysenteriae 


ATCC 11835 


ATCC 13313 T 
ATCC 25931 


X96966 
X96964 
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Table 19. Strains analyzed in Example 43 (continued). 



Taxon 


Strain* 


Strain t 


1AC rHMA CAfiiiAHM 

accession number 


Shigella flexneri 


ATCC 12022 


ATCC 12022 


X96963 


Shigella sonnet 


ATCC 29930 T 






Tatumella ptyseos 


ATCC 33301 T 


DSM 5000 T 


AJ233437 


Trabulsiella guamensis 


ATCC 49490 T 






Yersinia enterocolitica 


ATCC 961 0 T 


ATCC 961 0 T . 


M59292 


Yersinia frederiksenii 


ATCC 3364 1 T 






Yersinia intermedia 


ATCC 29909 T 






Yersinia pestis 


RRB KIMD27 


ATCC 19428 T 


X75274 


Yersinia pseudotuberculosis 


ATCC 29833 T 






Yersinia rohdei 


ATCC 43380 1 " 


ER-2935 T 


X75276 


Shewanella putrefaciens 


ATCC 8071 T 






Vibrio cholerae 


ATCC 25870 


ATCC14035 1 


X74695 



T Type strain 

5 'Strains used in this study for sequencing of partial tuf and atpD genes. SEQ ID NOs. for tuf and atpD sequences 
corresponding to the above reference strains are given in table 7. 

t Strains used in other studies for sequencing of 16S rDNA gene. When both strain numbers are on the same row, both 
strains are considered to be the same although strain numbers may be different. 
tPhylogenetic serotypes considered species by the Bacteriological Code (1990 Revision). 
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Table 20. 


PGR primer pairs used In this study 






Primer 

SEQ ID NO. 


Sequence 


Nucleotide 
positions 


Amplicon 
length (bp) 


tuf 
664 


5'-AAYATGATIACIGGIGCIGCICARATGGA- 
5 -CCIACIGTICKICCRCCYTCRCG-3 


271-299 


884 


697 


1132-1156 




atpD 

568 

567 


S'-RTIATIGGIGCIGTIRTIGAYGT-S' 
5'-TCRTCIGCIGGIACRTAIAYIGCYTG-3' 


25-47 
883-908 


884 


700 
567 


S'-TIRTIGAYGTCGARTTCCCTCARG-S* 
5'-TCRTCIGCIGGIACRTAIAYIGCYTG-3' 


38-61 
883-908 


871 



5 'The nucleotide positions given are for E. co// tuf and afpD sequences (GenBank accession no. AE000410 
and V00267, respectively). Numbering starts from the first base of the initiation codon. 
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Annex Is Specific and ubiquitous 

amplification (tuf sequences) 



primers for nucleic acid 



Originating DNA fragment 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 Bacterial species: 



20 



25 



30 



Acinetobacter baumannxi 



1692 
1693 a 



5' -GGT GAG AAC TGT GGT ATC TTA CTT 
5 '-CAT TTC AAC GCC TTC TTT CAA CTG 



15 Bacterial species: 



Chlamydia pneumoniae 



630 
629 a 

2085 
2086 a 

2087 
2088 a 



5' -CGG AGC TAT CCT AGT CGT TTC A 

5' -AAG TTC CAT CTC AAC AAG GTC AAT A 

5' -CAA ACT AAA GAA CAT ATC TTG CTA 
5' -ATA TAA TTT GCA TCA CCT TCA AG 

5' -TCA GCT CGT GGG ATT AGG AGA G 
5 '-AGG CTT CAC GCT GTT AGG CTG A 



Bacterial species : 



Chlamydia trachomatis 



554 
555 a 



5' -GTT CCT TAC ATC GTT GTT TTT CTC 
5' -TCT CGA ACT TTC TCT ATG TAT GCA 



Parasitical species: 



Cryptosporidium parvum 



l 
l 



20 
20 

20 
20 

20 
20 



22 
22 



478-501 
691-714 



2-23 
146-170 

45-68 
237-259 

431-452 
584-605 



82-105 
249-272 





798 


5 ' -TGG 


TTG 


TCC 


CAG 


CCG 


ATC 


GTT T 


865 


158-179 




804 a 


5 ' -CCT 


GGG 


ACG 


GCC 


TCT 


GGC 


AT 


865 


664-683 


35 


799 


5 ' -ACC 


TGT 


GAA 


TAC 


AAG 


CAA 


TCT 


865 


280-300 




805 a 


5 ' -CTC 


TTG 


TCC 


ATC 


TTA 


GCA 


GT 


865 


895-914 




800 


5 ' -GAT 


GAA 


ATC 


TTC 


AAC 


GAA 


GTT GAT 


865 


307-330 


40 


806 a 


5 ' -AGC 


ATC 


ACC 


AGA 


CTT 


GAT 


AAG 


865 


946-966 




801 


5 ' -ACA 


ACA 


CCG 


AGA 


AGA 


TCC 


CA 


865 


353-372 




803 a 


5 ' -ACT 


TCA 


GTG 


GTA 


ACA 


CCA 


GC 


865 


616-635 


45 


802 


5 ' -TTG 


CCA 


TTT 


CTG 


GTT 


TCG 


TT 


865 


377-396 




807 a 


5 '-AAA 


GTG 


GCT 


TCA 


AAG 


GTT 


GC 


865 


981-1000 




Bacterial 


species: 




Enterococcus 


faecium 






50 


1696 


5' -ATG 


TTC 


CTG 


TAG 


TTG 


CTG 


GA 


64 


189-208 




1697 a 


5 ' -TTT 


CTT 


CAG 


CAA 


TAC 


CAA 


CAA C 


64 


422-443 




Bacterial 


species : 




Klebsiella pneumoniae 






55 


1329 


5 ' -TGT 


AGA 


GCG 


CGG 


TAT 


CAT 


CAA AGT A 


103 


352-377 




1330 a 


5 ' -AGA 


TTC 


GAA 


CTT 


GGT 


GTG 


CGG G 


103 


. 559-571 



a These sequences are from the complementary DNA strand of the sequence of the 
60 originating fragment given in the Sequence Listing* 
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Annex I: Specific and ubiquitous primers for nucleic acid 

amplification (tu£ sequences) (continued). 

Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Bacterial 


species : 




Mycoplasma pneumoniae 








2093 


5 ' -TGT 


TGG 


CAA 


TCG 


AAG 


ACA 


CC 


2097 a 


635 


-654 


2094° 


5'-TTC 


AAT 


TTC 


TTG 


ACC 


TAC 


TTT CAA 


2097 a 


709 


-732 


Bacterial 


soecies : 




Ne 


isst 


?ria 


e go. 


norrhoeae 








551 


5'-GAA 


GAA 


AAA 


ATC 


TTC 


GAA 


CTG GCT A 


126 


256 


-280 


552 b 


5 ' -TAC 


ACG 


GCC 


GGT 


GAC 


TAC 


G 


126 


378 


-396 


2173 


5'-AAG 


AAA 


AAA 


TCT 


TCG 


AAC 


TGG CTA 


126 


257 


-280 


2174 b 


5 ' -TCT 


ACA 


CGG 


CCG 


GTG 






126 


384 


-398 


2175 


5 ' -CCG 


CCA 


TAC 


CCC 


GTT 


T 




126 


654 


-669 


2176 b 


5 ' -CGG 


CAT 


TAC 


CAT 


TTC 


CAC 


ACC TTT 




/Jo 


- fby 


Bacterial 


species : 




Pseudomonas , 


aeruginosa 








1694 


5 ' -AAG 


GCA 


AGG 


ATG 


ACA 


ACG 


GC 


153 


231 


-250 


1695 b 


5 » -ACG 


ATT 


TCC 


ACT 


TCT 


TCC 


TGG 


153 


418 


-438 


Bacterial species : 




Streptococcus agalactia 


e 






549 . 


5' -GAA 


CGT 


GAT 


ACT 


GAC 


AAA 


CCT TTA 


207-210° 


308- 


■331 d 


550 b 


5' -GAA 


GAA 


GAA 


CAC 


CAA 


CGT 


TG 


207-210° 


520- 


■539 d 


Bacterial species: 




Streptococcus pyogenes 








999 


5'-TTG 


ACC 


TTG 


TTG 


ATG 


ACG 


AAG AG 


1002 


143 


-165 


1000 b 


5 ' -TTA 


GTG 


TGT 


GGG 


TTG 


ATT 


GAA CT 


1002 


622 


-644 


1001 


5 ' -AAG 


AGT 


TGC 


TTG 


AAT 


TAG 


TTG AG 


1002 


161 


-183 


1000 b 


5 ' -TTA 


GTG 


TGT 


GGG 


TTG 


ATT 


GAA CT 


1002 


622 


-644 


Parasitical soecies 


* 
* 


Tr 


ypai 


IOBO 


tma J 


brucei 








820 


5'-GAA 


GGA 


GGT 


GTC 


TGC 


TTA 


CAC 


864 


513 


-533 


821 b 


5'-GGC 


GCA 


AAC 


GTC 


ACC 


ACA 


TCA 


864 


789 


-809 


820 


5'-GAA 


GGA 


GGT 


GTC 


TGC 


TTA 


CAC 


864 


513 


-533 


822 b 


5 ' -CGG 


CGG 


ATG 


TCC 


TTA 


ACA 


GAA 


864 


909 


-929 



Sequence from databases. 

These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

These sequences were aligned to derive the corresponding primer. 

The nucleotide positions refer to the 5. agalactiae tuf sequence fragment 
(SEQ ID NO. 209) . 
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Is Specific and ubiquitous 
amplification (tuf sequences 



primers 
) (continued) 



PCT/CA00/01150 
nucleic acid 



Originating DNA fragment 



10 



20 



25 



30 



35 



40 



45 



50 



55 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



Parasitical species 


* 
* 


Tr 




2O0C 


una 


cruzi 










794 


5' 


-GAC 


GAC 


AAG 


TCG 


GTG 


AAC 


TT 






840-842 a 


281 


-300 c 


795 b 


5' 


-ACT 


TGC 


ACG 


CGA 


TGT 


GGC 


AG 






840-842 a 


874 


-893 c 


Bacterial 


genus 


■ 




Clostridium 


sp. 












796 


5' 


-GGT 


CCA 


ATG 


CCW 


CAA 


ACW 


AGA 






32,719- 


32 


-52 d 
























724,736 a 






797 b 


5' 


-CAT 


TAA 


GAA 


TGG 


YTT 


ATC 


TGT 


SKC 


TCT 


32,719- 


320 


-346 d 
























724,736 a 






808 


5' 


-GCI 


TTA 


IWR 


GCA 


TTA 


GAA 


RAY 


CCA 




32, 719- 


224 


-247 d 
























724,736 a 






809 b 


5' 


-TCT 




TGT 


WGC 


AAC 


TGT 


TCC 


TCT 




oz , /±y — 




1 end 
























724,736 a 






810 


5' 


-AGA 




ACA 


GAT 


AAR 


SCA 


TTC 


TTA 
































724, 736 a 






811 b 


5' 


-TRA 


ART 


AGA 


ATT 


GTG 


GTC 


TRT 


ATC 


C 


32,719- 


686 


-710 d 
























724 r 736 a 






Bacterial aenus: 






Co 


rynt 


;l>ac 


'ter 


ixim 


sp. 










545 


5' 


-TAC 


ATC 


CTB 


GTY 


GCI 


CTI 


AAC 


AAG 


TG 


34-44, 662 a 


89- 


114 e 


546° 


5' 


-CCR 


CGI 


CCG 


GTR 


ATG 


GTG 


AAG 


AT 




34-44, 662 a 


350 


-372 e 


Bacterial 


aenus : 


m 
w 




En t erococcus 


sp. 












656 


5' 


-AAT 


TAA 


TGG 


CTG 


CAG 


TTG 


AYG 


A 




58-72 a 


273 


-294 f 


657 b 


5' 


-TTG 


TCC 


ACG 


TTC 


GAT 


RTC 


TTC 


A 




58-72 a 


556 


-577 f 


656 


5' 


-AAT 


TAA 


TGG 


CTG 


CAG 


TTG 


AYG 


A 




58-72 a 


273 


-294 f 


271 b 


5' 


-TTG 


TCC 


ACG 


TTG 


GAT 


RTC 


TTC 


A 




58-72 a 


556 


-577 f 


1137 


5' 


-AAT 


TAA 


TGG 


CTG 


CWG 


TTG 


AYG 


AA 




58-72 a 


273 


-295 f 


1136° 


5' 


-ACT 


TGT 


CCA 


CGT 


TSG 


ATR 


TCT, 






58-72 a 


559 


-579 f 



a These sequences were aligned to derive the corresponding primer. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

c The nucleotide positions refer to the T. cruzi tuf sequence fragment (SEQ ID 
NO. 842) . 

d The nucleotide positions refer to the C. perfringens tuf sequence fragment 
(SEQ ID NO. 32) . 

e The nucleotide positions refer to the C. diphtheriae tuf sequence fragment 
(SEQ ID NO. 662) . 

f The nucleotide positions refer to the E. durans tuf sequence fragment (SEQ ID 
NO. 61). 
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Annex I: Specific and ubiquitous primers for nucleic acid 

amplification (tuf sequences) (continued). 

Originating DNA fragment 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 Bacterial genus : Legionella sp. 





2081 


5' 


-GRA 


TYR 


TYA AAG TTG GTG AGG 


AAG 




111 


-112 a 


411 


-434 b 




2082° 


5' 




LI 1 


CAT CYC GCT TCG TAC 


C 




111 


_ii oa 


j4q 


^ £ ob 

"jo y 


15 


Bacterial 


crenus 


• 
* 




Staphylococcus sp. 














553 


5' 


yta f\ 

-GGC 


CGT 


GTT GAA CGT GGT CAA 


ATC 


A 


176 


-203 d 


313 


-337 a 




575 c 


5' 


-TIA 


CCA 


TTT CAG TAC CTT CTG 


GTA 


A 


176 


-203 a 


653 


-677 d 


20 


553 


5' 


-GGC 


CGT 


GTT GAA CGT GGT CAA 


ATC 


A 


176 


-203 a 


313 


-337d 




707 c 


5' 


-TWA 


CCA 


TTT CAG TAC CTT CTG 


GTA 


A 


176 


-203 a 


653 


-677 a 




Bacterial 


oenus 


• 
■ 




Streptococcus sp. 












25 


547 


5' 


-GTA 


CAG 


TTG CTT CAG GAC GTA 


TC 




206 


-231 a 


372 


-394 e 




548 c 


5' 


_ jib 

-ACG 


TTC 


GAT TTC ATC ACG TTG 






206 


-231 a 


548 


-568 e 




Funeral crenus : 






Candida sp. 














30 


576 


5' 


-AAC 


TTC 


RTC AAG AAG GTY GGT 


TAC 


AA 


407 


-426, 


332 


-357 f 


















428 


-432 a 








632 c 


5' 


-CCC 


TTT 


GGT GGR TCS TKC TTG 


GA 




407 


-426, 


791 


-813 f 


















428 


-432 a 






35 


631 


5' 


-GAG 


ACC 


AAC YGA IAA RCC ATT 


RAG 


AT 


407 


-426, 


523 


-548 f 


















428 


-432 a 








632 c 


5' 


-CCC 


TTT 


GGT GGR TCS TKC TTG 


GA 




407 


-426, 


791- 


-813 f 


















428- 


-432 a 






40 


633 


5' 


-CAG 


ACC 


AAC YGA IAA RCC ITT 


RAG 


AT 


407- 


-426, 


523- 


-548 f 


















428 


-432 a 








632 c 


5' 


-CCC 


TTT 


GGT GGR TCS TKC TTG 


GA 




407- 


-426, 


791- 


-813 f 


















428 


-432 a 







45 

a These sequences were aligned to derive the corresponding primer. 

b The nucleotide positions refer to the L. pneumophila tuf sequence fragment 
(SEQ ID NO. 112) . 

c These sequences are from the complementary DNA strand of the sequence of the 
50 originating fragment given in the Sequence Listing. 

^ The nucleotide positions refer to the S. aureus tuf sequence fragment (SEQ ID 
NO. 179) . 

e The nucleotide positions refer to the 5. agalactiae tuf sequence fragment 
(SEQ ID NO. 209) . 

55 f The nucleotide positions refer to the C. albicans tuf(EF-l) sequence fragment 
(SEQ ID NO. 408) . 
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Annex Is Specific and ubiquitous primers for nucleic acid 

amplification (tuf sequences) (continued). 

Originating DNA fragment 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



runuai uenus 






Cryptococcus 








1971 


5 ' -CYG 


ACT 


GYG 


CCA 


TCC TYA 


TCA 


434,623,1281, 


150-170° 
















1985,1986 a 






D -KAv- 


ALL. 


RGI 


YTT 


GGW ITC 


r"T"T> 




A C A A O A D 
















1985,1986 a 




1972 


5 ' -MGI 


CAG 


CTC 


ATY 


ITT GCW 


KSC 


434,623,1281, 


260-280 b 
















A. J (J J f 




1973° 


5 ' -RAC 


ACC 


RGI 


YTT 


GGW ITC 


CTT 


434,623,1281, 


464-484 b 
















1985, 1986 a 




Parasitical 


aenus : 




Entamoeba sp 








703 


5 ' -TAT 


GGA 


AAT 


TCG 


AAA CAT 


CT 


512 


38-57 


704 c 


5 ' -AGT 


GCT 


CCA 


ATT 


AAT GTT 


GG 


512 


442-461 


703 


5 ' -TAT 


GGA 


AAT 


TCG 


AAA CAT 


CT 


512 


38-57 


705 c 


5 ' -GTA 


CAG 


TTC 


CAA 


TAC CTG 


AA 


512 


534-553 


703 


5 ' -TAT 


GGA 


AAT 


TCG 


AAA CAT 


CT 


512 


38-57 


706 c 


5 ' -TGA 


AAT 


CTT 


CAC 


ATC CAA 


CA 


512 


768-787 


793 


5 ' -TTA 


TTG 


TTG 


CTG 


CTG GTA 


CT 


512 


149-168 


704 c 


5 ' -AGT 


GCT 


CCA 


ATT 


AAT GTT 


GG 


512 


442-461 


Parasitical 


aenus : 




Gia 


trdi 


a sp. 








816 


5 ' -GCT 


ACG 


ACG 


AGA 


TCA AGG 


GC 


513 


305-324 


819 c 


5 ' -TCG 


AGC 


TTC 


TGG 


AGG AAG 


AG 


513 


895-914 


817 


5 ' -TGG 


AAG 


AAG 


GCC 


GAG GAG 


TT 


513 


355-374 


818 c 


5 ' -AGC 


CGG 


GCT 


GGA 


TCT TCT 


TC 


513 


825-844 


Parasitical 


aenus : 




Leishmania sp. 






701 


5 ' -GTG 


TTC 


ACG 


ATC 


ATC GAT 


GCG 


514-526 a 


94-114 d 


702 c 


5 ' -CTC 


TCG 


ATA 


TCC 


GCG AAG 


CG 


514-526 3 


913-932 d 



15 



20 



25 



30 



35 



40 



45 



50 a These sequences were aligned to derive the corresponding primer. 

D The nucleotide positions refer to the C. neoformans tuf (EF-1) sequence 
fragment {SEQ ID NO. 623). 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

55 d The nucleotide positions refer to the L. tropica tuf (EF-1) sequence fragment 
(SEQ ID NO. 526) . 
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Annex Is Specific and ubiquitous primers for nucleic acid 

amplification (tuf sequences) (continued). 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



10 Parasitical genus : 



15 



20 



25 



30 



35 



40 



Trypanosoma sp 



823 



824 c 



5 ' -GAG CGG TAT GAY GAG ATT GT 



5'-GGC TTC TGC GGC ACC ATG CG 



529,840- 
842, 864 a 
529,840- 
842,864 a 



493-512 b 
1171-1190° 



Bacterial family : 



933 
934 c 



5 '-CAT CAT CGT ITT CMT GAA CAA RTG 



5'-TCA CGY TTR RTA CCA CGC AGI AGA 



78,103,146, 
168,238, 698 a 

78,103,146, 
168,238, 698 a 



Bacterial family: 



Wycoi?acteriaceae 



539 
540° 



5'-CCI TAC ATC CTB GTY GCI CTI AAC AAG 
5'-GGD GCI TCY TCR TCG WAI TCC TG 



122 
122 



Bacterial group : 



Escherichia coll and Shigella 



1661 
1665 c 



5 ' -TGG GAA GCG AAA ATC CTG 
5'-CAG TAC AGG TAG ACT TCT G 



1668 e 
1668 e 



Bacterial group : 



Fseudomonads group 



541 
542° 

541 
544 c 



5'-GTK GAA ATG TTC CGC AAG CTG CT 

5 ' -CGG AAR TAG AAC TGS GGA CGG TAG 

5'-GTK GAA ATG TTC CGC AAG CTG CT 

5'-AYG TTG TCG CCM GGC ATT MCC AT 



153-155 a 
153-155 a 

153-155 a 
153-155 a 



390-413 d 
831-854 d 



85-111 
181-203 



283-300 
484-502 



476-498 f 
679-702 f 

476-498 f 
749-771 f 



a These sequences were aligned to derive the corresponding primer. 

45 ° The nucleotide positions refer to the T. jbrucei tur" (EF-1) sequence fragment 
(SEQ ID NO. 864) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

^ The nucleotide positions refer to the E. coli tuf sequence fragment (SEQ ID 
50 NO. 698) . 

e Sequence from databases. 

^ The nucleotide positions refer to the P. aeruginosa tuf sequence fragment 
(SEQ ID NO. 153) . 
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I: Specific and -ubiquitous primers for nucleic acid 
amplification (tuf sequences) (continued). 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 

SEQ ID Nucleotide 
NO. position 



Parasitical group : 



Trypanosomatidae family 



923 



924* 



925 



926 c 



927 



928 c 



636 



637* 



638 



639 c 



5'-GAC GCI GCC ATC CTG ATG ATC 



5'-ACC TCA GTC GTC ACG TTG GCG 



5'-AAG CAG ATG GTT GTG TGC TG 



5'-CAG CTG CTC GTG GTG CAT CTC GAT 



5 ' -ACG CGG AGA AGG TGC GCT T 



5'-GGT CGT TCT TCG AGT CAC CGC A 



511,514-526, 166-188 b 
529,840-842, 

864 a 

511,514-526, 648-668 b 
529,840-842, 

864 a 

511,514-526, 274-293 b 
529,840-842, 

864 a 

511,514-526, 676-699 b 
529,840-842, 

864 a 

511, 514-526, 389-407 b 
529,840-842, 

864 a 

511,514-526, 778-799 b 
529,840-842, 

864 a 



Universal primers (bacteria) 



5 ' -ACT GGY GTT GAI ATG TTC CGY AA 



5 ' -ACG TCA GTI GTA CGG AAR TAG AA 



7,54,78, 
100, 103,159, 

209,224,227 b 

7, 54,78, 
100, 103,159, 

209,224,227 b 



470-492' 



692-714 1 



5 ' -CCA ATG CCA CAA AC I CGT GAR CAC AT 



35-60 e 



7, 54,78, 
100,103,159, 

209,224,227 b 

5'-TTT ACG GAA CAT TTC WAC ACC WGT IAC A 7,54,78, 469-496 e 

100,103,159, 

209,224,227 b 



a These sequences were aligned to derive the corresponding primer. 

b The nucleotide positions refer to the I/, tropica tuf (EF-1) sequence fragment 
(SEQ ID NO. 526) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

°- The nucleotide positions refer to the E. coli tuf sequence fragment (SEQ ID 

NO. 78) . 

e The nucleotide positions refer to the B. cereus tuf sequence fragment (SEQ ID 

NO. 7) . 
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Annex It Specific and ubiquitous primers for nucleic acid 

amplification (tuf sequences) (continued). 



Originating DNA fragment 

5 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



10 




Universal pr 


ime] 


rs (bacteria) 


(continued) 






15 
20 


643 


5' 


-ACT 


GGI 


GTI 


GAR 


ATG 


TTC 


CGY 


AA 




1,3,4,7,12, 

13,16,49,54, 

72,78,85,88, 

91,94,98,103, 

108,112,115, 

116,120,121, 
ioc no 'I'lA 

136,146,154, 
159,179,186, 

one ono o 
zUb , ZUy , 212 , 

224,238 a 


470 


-492 b 


25 


644 c 


5' 


-ACG 


TCI 


GTI 


GTI 


CKG 


AAR 


TAG 


AA 




same as SEQ 
ID NO. 643 


692 


-714 b 


30 
35 


643 


5' 


-ACT 


GGI 


GTI 


GAR 


ATG 


TTC 


CGY 


AA 




1,3,4,7,12, 
13,16,49,54, 
72,78,85,88, 
91,94,98,103, 
108,112,115, 
116,120,121, 
126,128,134, 
136 146 154 
159,179,186, 
205,209,212, 

224,238 a 


470 


-492 b 




645 c 


5' 


-ACG 


TCI 


GTI 


GTI 


CKG 


AAR 


TAR 


AA 




same as SEQ 
ID NO. 643 


692 


-714 b 


40 


646 


5' 


-ATC 


GAC 


AAG 


CCI 


TTC 


YTI 


ATG 


SC 




2,13,82 
122,145 a 


317^ 


-339 d 




647 c 


5' 


-ACG 


TCC 


GTS 


GTR 


CGG 


AAG 


TAG 


AAC 


TG 


2,13,82 
122,145 a 


686 


-711 d 


45 


646 


5' 


-ATC 


GAC 


AAG 


CCI 


TTC 


YTI 


ATG 


SC 




2,13,82 
122,.145 a 


317- 


-339 d 




648 c 


5' 


-ACG 


TCS 


GTS 


GTR 


CGG 


AAG 


TAG 


AAC 


TG 


2,13,82 
122,145 a 


686 


-711 d 



50 

a These sequences were aligned to derive the corresponding primer. 



D The nucleotide positions refer to the E. coli tuf sequence fragment (SEQ ID 
NO. 78) . 

c These sequences are from the complementary DNA strand of the sequence of the 
55 originating fragment given in the Sequence Listing. 

d The nucleotide positions refer to the A. meyeri tuf sequence fragment (SEQ ID 
NO. 2) 
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Annex Is Specific and ubiquitous primers for nucleic acid 

amplification (tuf se<zuences) (continued). 



SEQ ID NO. 



Originating DNA fragment 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 



15 



20 



25 



30 



40 



45 



50 



649 
650 c 

636 
651 c 



1974 



1975 c 



1976 



1978 c 



35 1977 
1979 c 



1981 



1980° 



Universal primers (bacteria) (continued) 



5'-GTC CTA TGC CTC ARA CWC GIG AGC AC 
5'-TTA CGG AAC ATY TCA ACA CCI GT 

5 '-ACT GGY GTT GAI ATG TTC CGY AA 
5'-TGA CGA CCA CCI TCY TCY TTY TTC A 

Universal primers (fungi) 

5' -ACA AGG GIT GGR MSA AGG AGA C 



5'-TGR CCR GGG TGG TTR AGG ACG 



5 ' -GAT GGA YTC YGT YAA ITG GGA 



5 ' -CAT CIT GYA ATG GYA ATC TYA AT 



5' -GAT GGA YTC YGT YAA RTG GGA 



5 '-CAT CYT GYA ATG GYA ASC TYA AT 



5 ' -TGG ACA CCI SCA AGI GGK CYG 



8,86,141,143 a 33-58 b 

8,86,141,143 a 473-495 b 

8,86,141,143 a 473-495 b 

8,86,141,143 a 639-663 b 



5'-TCR ATG GCI TCI AIR AGR GTY T 



404,405,433, 
445,898,1268, 

1276,1986 a 

404,405,433, 
445,898,1268, 

1276,1986 a 



443-464 d 



846-866 d 



407-412, 286-306 e 
414-426,428- 
431,439,443,447, 
448,622,624,665, 

1685,1987-1990 a 

same as SEQ 553-575 e 
ID NO. 1976 



same as SEQ 
ID NO. 1976 

same as SEQ 
ID NO. 1976 



286-306 e 
553-575 e 

281-301 d 



401-405, 
433,435,436, 
438,444,445,449, 
453,455,457,779, 
781-783,785,786, 
788-790,897-903, 
1267-1272,1274-1280, 

1282-1287, 1991-1998 a 

same as SEQ 488-509 d 
ID NO. 1981 



55 



60 



a These sequences were aligned to derive the corresponding primer. 

b The nucleotide positions refer to the £. distasonis tuf sequence fragment 
(SEQ ID NO. 8) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

d The nucleotide positions refer to the A. fumigatus tuf (EF-1) sequence 
fragment (SEQ ID NO. 404) . 

e The nucleotide positions refer to the C. albicans tuf (EF-1) sequence fragment 
(SEQ ID NO. 407) . 
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Annex It Specific and ubiquitous primers for nucleic acid 

amplification (tuf sequences) (continued). 

Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



10 




Universal pr 


imei 


rs ( fungi ) 


(continued) 








1982 


5' -TGG 


ACA 


CYI 


SCA 


AG I 


GGK 


CYG 






same as SEQ 

T T> KTrt 1 flOl 

ID no. lytsi 


281- 


-301 a 


15 


i o o rib 


5 ' -TCR 


ATG 


GCI 


TCI 


AIR 


AGR 


GTY 


T 




same as SEQ 
ID NO. 1981 


488- 






1983 


5 ' -CYG 


AYT 


GCG 


CYA 


TIC 


TCA 


TCA 






same as SEQ 
ID NO. 1981 


143- 


-163 a 


20 


1980 b 


5 ' -TCR 


ATG 


GCI 


TCI 


AIR 


AGR 


GTY 


T 




same as SEO 
ID NO. 1981 


488- 


■509 a 




1 Q Q A 


5 ' -CYG 


AYT 


GYG 


C In 


TYC 


TSA 


,TCA 






same as SEQ 
ID NO. 1981 




i c^a 
■loo 


25 


1980 b 


5' -TCR 


ATG 


GCI 


TCI 


AIR 


AGR 


GTY 


T 




same as SEQ 
ID NO. 1981 


488- 


-509 a 






Sequencing p 


rixru 


ars 


















556 


5 ' -CGG 


CGC 


NAT 


CYT 


SGT 


TGT 


TGC 






668 c 


306 


-326 


30 


557 b 


5 ' -CCM 


AGG 


CAT 


RAC 


CAT 


CTC 


GGT 


G 




668 c 


1047 


-1068 




694 


5 ' -CGG 


CGC 


IAT 


CYT 


SGT 


TGT 


TGC 






668 c 


306 


-326 




557b 


5 ' -CCM 


AGG 


CAT 


RAC 


CAT 


CTC 


GGT 


G 




668 c 


1047 


-1068 


35 


664 


5'-AAY 


ATG 


ATI 


AC I 


GGI 


GCI 


GCI 


CAR 


ATG 


GA 619 c 


604 


-632 




652 b 


5 ' -CCW 


AYA 


GTI 


YKI 


CCI 


CCY 


TCY 


CTI 


ATA 


619 c 


1482 


-1508 




664 


5'-AAY 


ATG 


ATI 


ACI 


GGI 


GCI 


GCI 


CAR 


ATG 


GA 619° 


604 


-632 


40 


561 b 
543 


5'-ACI 
5'-ATC 


GTI 
TTA 


CGG 
GTA 


CCR 
GTT 


ccc 

TCT 


TCA 
GCT 


CGG 
GCT 


AT 
GA 




619 c 
607 


1483 
8- 


-1505 
30 




660 b 


5 ' -GTA 


GAA 


TTG 


AGG 


ACG 


GTA 


GTT 


AG 




607 


678 


-700 




658 


5 ' -GAT 


YTA 


GTC 


GAT 


GAT 


GAA 


GAA 


TT 




621 


116 


-138 


45 


659 b 


5 ' -GCT 


TTT 


TGI 


GTT 


TCW 


GGT 


TTR 


AT 




621 


443 


-465 




658 


5 ' -GAT 


YTA 


GTC 


GAT 


GAT 


GAA 


GAA 


TT 




621 


116 


-138 




661 b 


5 ' -GTA 


GAA 


YTG 


TGG 


WCG 


ATA 


RTT 


RT 




621 


678 


-700 


50 


558 


5 ' -TCI 


TTY 


AAR 


TAY 


GCI 


TGG 


GT 






665° 


157 


-176 




559 b 


5 ' -CCG 


ACR 


GCR 


AYI 


GTY 


TGI 


CKC 


AT 




665° 


1279 


-1301 




813 


5 ' -AAT 


CYG 


TYG 


AAA 


TGC 


AYC 


ACG 


A 




665 c 


687 


-708 


55 


559 b 


5 ' -CCG 


ACR 


GCR 


AYI 


GTY 


TGI 


CKC 


AT 




665 c 


1279 


-1301 



a The nucleotide positions refer to the A. fumigatus tuf (EF-1) sequence 
fragment (SEQ ID NO. 404) . 

b These sequences are from the complementary DNA strand of the sequence of the 
60 originating fragment given in the Sequence Listing. 

c Sequences from databases. 
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Annex Is specific and ubiquitous primers for nucleic acid 

amplification (tuf sequences) (continued). 



Originating DNA fragment 

5 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



10 




Sequencing p 


rinu 


ars 


(continued) 








558 


5 ' -TCI 


TTY 


AAR 


TAY 


GCI 


TGG 


GT 




665 a . 


157-176 




815 b 


5 ' -TGG 


TGC 


ATY 


TCK 


ACR 


GAC 


TT 




665 a 


686-705 


15 


560 


0 -bAi 




Al I 


AAR 


AAY 


Al \j 


Ai I 


AL. 


665 a 

\J \S ~F 


289-311 




559 b 


5 ' -CCG 


ACR 


GCR 


AY I 


GTY 


TGI 


CKC 


AT 


665 a 


1279-1301 




653 


5 ' -GAY 


TTC 


ATI 


AAR 


AAY 


ATG 


AT 




665 s 


289-308 




559 b 


D -LLu 






AY I 


GTY 






nl 


665 a 


1279-1301 


20 


























558 


5 ' -TCI 


TTY 


AAR 


TAY 


GCI 


TGG 


GT 




665 a 


157-176 




655" 


5 ' -CCR 


ATA 


CCI 


CMR 


ATY 


TTG 


TA 




665° 


754-773 




654 


5 ' -TAC 


AAR 


ATY 


KG I 


GGT 


ATY 


GG 




665 a 


754-773 


25 


559 b 


5 ' -CCG 


ACR 


GCR 


AY I 


GTY 


TGI 


CKC 


AT 


665 a 


1279-1301 




696 


5 ' -ATI 


GGI 


CAY 


RTI 


GAY 


CAY 


GGI 


AAR AC 


698 a 


52-77 




697 b 


5'-CCI 


ACI 


GTI 


CKI 


CCR 


CCY 


TCR 


CG 


698 a 


1132-1154 


30 


911 


5 ' -GAC 


GGM 


KKC 


ATG 


CCG 


CAR 


AC 




853 


22-41 




914 b 


5'-GAA 


RAG 


CTG 


CGG 


RCG 


RTA 


GTG 




853 


700-720 




912 


5 ' -GAC 


GGC 


GKC 


ATG 


CCG 


CAR 


AC 




846 


20-39 




914 b 


5'-GAA 


RAG 


CTG 


CGG 


RCG 


RTA 


GTG 




846 


692-712 


35 


913 


5 ' -GAC 


GGY 


SYC 


ATG 


CCK 


CAG 


AC 




843 


251-270 




915 b 


5 '-AAA 


CGC 


CTG 


AGG 


RCG 


GTA 


GTT 




843 


905-925 




916 


5 ' -GCC 


GAG 


CTG 


GCC 


GGC 


TTC 


AG 




846 


422-441 


40 


561 b 


5 ' -ACI 


GTI 


CGG 


CCR 


CCC 


TCA 


CGG 


AT 


619 a 


1483-1505 




664 


5 ' -AAY 


ATG 


ATI 


ACI 


GGI 


GCI 


GCI 


CAR ATG GA 


619 a 


604-632 




917 b 


5'-TCG 


TGC 


TAC 


CCG 


TYG 


CCG 


CCA 


T 


846 


593-614 



45 

a Sequences from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex Is 



Specific and ubiquitous primers for nucleic acid 
amplification (tuf sequences) (continued). 



SEQ ID NO 



Originating DNA fragment 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 




Sequencing p 


rinu 


ars 


(continued) 










1221 


5 


-GAY 


AC I 


CCI 


GGI 


CAY 


GTI 


GAY 


rrvjy 




1230 a 


292 


-314 




1226 b 




-til J. 


rUXLK 


m* T 
1 Al 


CCR 


AAC 


Hi I 








1230 a 


2014 


-2033 


15 


1222 


5' 


-ATY 


GAY 


ACI 


CCI 


GGI 


CAY 


GTI 


GAY 


TT 


1230 a 


289 


-314 




1223 b 


5' 


-AYI 


TCI 


ARR 


TGI 


ARY 


TCR 


CCC 


ATI 


CC 


1230 a 


1408 


-1433 




1224 


5' 


-CCI 


GYI 


HTI 


YTI 


GAR 


CCI 


ATI 


ATG 




1230 a 


1858 


-1881 


20 


1225° 


5' 


-TAI 


CCR 


AAC 


ATY 


TCI 


SMI 


ARI 


GGI 


AC 


1230 a 


2002 


-2027 




1227 


5' 


-GTI 


CCI 


YTI 


KCI 


GAR 


ATG 


TTY 


GGI 


TA 


1230 a 


2002 


-2027 




1229° 


5' 


-TCC 


ATY 


TGI 


GCI 


GCI 


CCI 


GTI 


ATC 


AT 


698 a 


4- 


■29 




1228 


5' 


-GTI 


CCI 


YTI 


KCI 


GAR 


ATG 


TTY 


GGI 


TAY 


GC 1230 a 


2002 


-2030 


25 


1229 b 


5' 


-TCC 


ATY 


TGI 


GCI 


GCI 


CCI 


GTI 


ATC 


AT 


698 a 


4- 


29 




1999 


5' 


-CAT 


GTC 


AAY 


ATT 


GGT 


ACT 


ATT 


GGT 


CAT 


GT 498-500, 


25- 


-53 d 


























502,505,506, 




























508, 619,2004,2005° 




30 


2000 b 


5' 


-CCA 


CCY 


TCI 


CTC 


AMG 


TTG 


AAR 


CGT 


T 


same as SEQ 


1133- 


-1157<= 



35 



40 



2001 
2003 b 

2002 
2003 b 



5'-ACY ACI TTR ACI GCY GCY ATY AC 
5 '-CAT YTC RAI RTT GTC ACC TGG 

5' -CCI GAR GAR AGA GCI MGW GGT 
5 '-CAT YTC RAI RTT GTC ACC TGG 



ID NO- 1999 

same as SEQ 67-89 d 
ID NO. 1999 

same as SEQ 1072-1092 d 
ID NO. 1999 

same as SEQ 151-171 d 
ID NO. 1999 

same as SEQ 1072-1092 d 
ID NO. 1999 



45 



50 



a Sequences from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

c These sequences were aligned to derive the corresponding primer. 

d The nucleotide positions refer to the C. albicans tuf sequence fragment (SEQ 
ID NO. 2004) . 
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Annex lis Specific and ubiquitous primers for nucleic acid 

amplification (atpD sequences) • 



Originating DNA fragment 



J 




Nucleotide 


e prn ipnro 


NO. 


position 




DaCLcilal 


species : 




AC1S6 coDaccer jjaiimrt nn J.J. 








1690 


D -CAvj 




CTG TTG CGA CTG AAG AA 


243 


186-208 




1691 b 


5 ' -CAC 


AGA 


TAA ACC TGA GTG TGC TTT C 


243 


394-418 


15 


^3 ^ 4* ^% ^ ^ 1 

Dacceriai 


* 

species : 




raCCGrOluos TTayXXXS 








2134 


5 ' -CGC 


GTG 


AAG CTT CTG TG 


s 929 


184-200 




2135^ 


5 ' -TCT 


CGC 


CGT TAT TCA GTT TC 


t\ f\ *\ 

929 


395-414 


20 


Bacterial 


* 

soecies : 




Bordetella pertussis 








2180 


5 ' -TTC 


GCC 


GGC GTG GGC 


1672 c 


544-558 




2181 b 


5 ' -AGC 


GCC 


ACG CGC AGG 


1672 c 


666-680 


25 


Bacterial 


srjecies: 




Enterococcus faecxum 








1698 


5'-GGA 


ATC 


AAC AGA TGG TTT ACA AA 


292 


131-153 




1699 b 


5 ' -GCA 


TCT 


TCT GGG AAA GGT GT 


292 


258-277 


30 


1700 


5'-AAG 


ATG 


CGG AAA GAA GCG AA 


292 


271-290 




1701 b 


5 ' -ATT 


ATG 


GAT CAG TTC TTG GAT CA 


292 


439-461 




Bacterial 


species : 




Klebsiella pneumoniae 






35 


1331 


5 ' -GCC 


CTT 


GAG GTA CAG AAT GGT AAT GAA GTT 


317 


88-118 




1332 b 


5 ' -GAC 


CGC 


GGC GCA GAC CAT CA 


317 


183-203 



a These sequences were aligned to derive the corresponding primer. 

40 b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

c Sequence from databases . 
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Annex Hi 



Specific and ubiquitous primers for nucleic acid 
amplification (atpP sequences). 



15 



20 



25 



30 



35 



40 



Originating DNA fragment 



SEQ ID NO 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 Bacterial species : 



Streptococcus agalactiae 



€27 


5' 


-ATT 


GTC 


TAT 


AAA 


AAT 


GGC 


GAT 


AAG 


TC 


379 


-383 a 


42 


-67 b 


625 c 


5' 


-CGT 


TGA 


AGA 


CAC 


GAC 


CCA 


AAG 


TAT 


CC 


379 


-383 a 


206 


-231 b 


628 


5' 


-AAA 


ATG 


GCG 


ATA 


AGT 


CAC 


AAA 


AAG 


TA 


379 


-383 a 


52 


-77 b 


625 c 


5' 


-CGT 


TGA 


AGA 


CAC 


GAC 


CCA 


AAG 


TAT 


CC 


379 


-383 a 


206 


-231 b 


627 


5' 


-ATT 


GTC 


TAT 


AAA 


AAT 


GGC 


GAT 


AAG 


TC 


379 


-383 a 


42 


-67 b 


626 c 


5' 


-TAC 


CAC 


CTT 


TTA 


AGT 


AAG 


GTG 


CTA 


AT 


379 


-383 a 


371 


-396 b 


628 


5' 


-AAA 


ATG 


GCG 


ATA 


AGT 


CAC 


AAA 


AAG 


TA 


379 


-383 a 


52 


-77 b 


626 c 


5' 


-TAC 


CAC 


CTT 


TTA 


AGT 


AAG 


GTG 


CTA 


AT 


379 


-383 a 


371 


-396 b 


^t€?;riaJL 


aroup ; 


* 




Campylobacter jejuni at 


id C. 


coli 






2131 


5' 


-AAG 


CMA 


TTG 


TTG 


TAA 


ATT 


TTG 


AAA 


G 


1576,1600, 


7- 


-31 e 



2132 c 



5'-TCA TAT CCA TAG CAA TAG TTC TA 



1849, 1863, 2139 d ' a 

1576,1600, 92-114 e 
1849, 1863, 2139 d ' a 



Bacterial genus : 



Bordetella sp. 



825 
826° 



5 ' -ATG AGC ARC GSA ACC ATC GTT CAG TG 
5'-TCG ATC GTG CCG ACC ATG TAG AAC GC 



1672 d 
1672 d 



1-26 
1342-1367 



Fungal genus : Candida sp. 

634 5' -AAC ACY GTC AGR RCI ATT GCY ATG GA 

635 c 5 '-AAA CCR GTI ARR GCR ACT CTI GCT CT 



460-472, 
474-478 a 
460-472, 
474-478 a 



101-126 f 
617-642 f 



a These sequences were aligned to derive the corresponding primer. 

45 b The nucleotide positions refer to the 5. agalactiae atpD sequence fragment 
(SEQ ID NO. 380) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

d Sequence from databases. 
50 e The nucleotide positions refer to the C. jejuni atpD sequence fragment (SEQ 
ID NO. 1576) . 

f The nucleotide positions refer to the C. albicans atpD sequence fragment (SEQ 
ID NO. 460) . 
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Annex lis 



Specific and ubiquitous 
amplification (atpD sequences 



primers for nucleic acid 
) (continued) . 



SEQ ID NO. 



Originating DNA fragment 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 



Universal primers 



562 



5 ' -CAR ATG RAY GAR CCI CCI GGI GYI MGI ATG 



15 



20 



563° 5'-GGY TGR TAI CCI ACI GCI GAI GGC AT 



25 



30 



564 



5'-TAY GGI CAR ATG AAY GAR CCI CCI GGI AA 



35 



40 



565 c 5'-GGY TGR TAI CCI ACI GCI GAI GGD AT 



45 



50 



243, 
264, 
291, 
311, 
324, 
334- 
342, 
356, 
366, 

37 

243, 
264, 
291, 
311, 
324, 
334- 
342, 
356, 
366, 

37 

243, 
264, 
291, 
311, 
324, 
334- 
342, 
356, 
366, 

37 

243, 
264, 
291, 
311, 
324, 
334- 
342, 
356, 
366, 

37 



244,262, 
280,284, 
297,309, 
315,317, 
329,332, 
336,339, 
343,351, 
357,364- 
370,375, 

9,393 a 

244,262, 
280,284, 
297,309, 
315,317, 
329,332, 
336;339, 
343,351, 
357,364- 
370,375, 

9,393 a 

244,262, 
280,284, 
297,309, 
315,317, 
329,332, 
336,339, 
343,351, 
357,364- 
370,375, 

9,393 a 

244,262, 
280,284, 
297,309, 
315,317, 
329,332, 
336,339, 
343,351, 
357,364- 
370,375, 

9,393 a 



528-557< 



687-712 b 



522-550 b 



687-712 J 



55 a These sequences were aligned to derive the corresponding primer. 

b The nucleotide positions refer to the JC. pneumoniae atpD sequence fragment 
(SEQ ID NO. 317) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex lis Specific and ubiquitous primers for nucleic acid 

amplification (atpD sequences) (continued) • 

Originating DNA fragment 

5 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO, position 



10 




Universal primers 


(continued) 










640 


5' 


-TCC 


ATG 


GTI 


TWY 


GGI 


CAR 


ATG 


AA 




248,284,315, 
317,343,357, 

366 370 379 393 


513- 

a 


■535 b 


15 


641 c 


5' 


-TGA 


TAA 


CCW 


ACI 


GCI 


GAI 


GGC 


ATA 


CG 


248,284,315, 

317 343 357 

Ififi 17fi 179 191 


684- 

a 


-709 b 


20 


642 




-GGC 


GTI 


GGI 


GAR 


CGI 


ACI 


CGT 


GA 




248,284,315, 
317,343,357, 

366,370,379,393 


438- 

a 


-460° 




641 c 




-TGA 

X wit 


TAA 


CCW 


ACI 


GCI 


GAI 


GGC' 


ATA 


CG 


248,284,315, 
317,343,357, 


684- 


-709° 


25 


• 






Sequencing primers 






366,370,379,393 


a 






jDD 


5' 


-TTY 


GGI 


GGI 


GCI 


GGI 


GTI 


GGI 


AAR 


AC 


£ cod 

Do j 


A A ^ 


A 1 1\ 


30 


561° 


5' 


-TCR 


TCI 


GCI 


GGI 


ACR 


TAI 


AYI 


GCY 


TG 


669 d 


883 


-908 




566 


5' 


-TTY 


GGI 


GGI 


GCI 


GGI 


GTI 


GGI 


AAR 


AC 


669 d 


445 


-470 




814 


C / 

D 


-GCI 


GGC 


ACG 


TAC 


ACI 


GCC 


TG 






666 d 


901 


-920 




568 


5' 


-RTI 


ATI 


GGI 


GCI 


GTI 


RTI 


GAY 


GT 




669 d 


25 


-47 


35 


567 c 


5' 


-TCR 


TCI 


GCI 


GGI 


ACR 


TAI 


AYI 


GCY 


TG 


669 d 


883 


-908 




570 


5' 


-RTI 


RYI 


GGI 


CCI 


GTI 


RTI 


GAY 


GT 




672 d 


31 


-53 




567 c 


5' 


-TCR 


TCI 


GCI 


GGI 


ACR 


TAI 


AYI 


GCY 


TG 


669 d 


883 


-908 


40 


572 


5' 


-RTI 


RTI 


GGI 


SCI 


GTI 


RTI 


GA 






669 d 


25 


-44 




567° 


5' 


-TCR 


TCI 


GCI 


GGI 


ACR 


TAI 


AYI 


GCY 


TG 


669 d 


883 


-908 




569 


5' 


-RTI 


RTI 


GGI 


SCI 


GTI 


RTI 


GAT 


AT 




671 d 


31 


-53 


45 


567^ 


5' 


-TCR 


TCI 


GCI 


GGI 


ACR 


TAI 


AYI 


GCY 


TG 


669 d 


883 


-908 




571 


5' 


-RTI 


RTI 


GGI 


CCI 


GTI 


RTI 


GAT 


GT 




670 d 


31 


-53 




567 c 


5' 


-TCR 


TCI 


GCI 


GGI 


ACR 


TAI 


AYI 


GCY 


TG 


669 d 


883 


-908 



50 a These sequences were aligned to derive the corresponding primer. 

b The nucleotide positions refer to the K. pneumoniae atpD sequence fragment 
(SEQ ID NO. 317) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

55 d Sequences from databases. 
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Annex lis Specific and ubiquitous primers for nucleic acid 

amplification (atpD sequences) (continued). 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Sequencing primers (continued) 



700 


5 


-TIR 


TIG 


» VP 


UPP 

TCG 


ART 


TCC 




AKG 






38-61 


5fi7 b 




-TPR 


TCI 


GCI 


GGI 


ACR 


TAI 


AYI 


GCY 


TG 


669 a 


883-908 

O O J J V o 


568 


5' 


-RTI 


ATI 


GGI 


GCI 


GTI 


RTI 


GAY 


GT 




669 a 


25-47 


573 b 


5' 


-CCI 


CCI 


ACC 


ATR 


TAR 


AAI 


GC 






666 a 


1465-1484 


574 


5' 


-ATI 


GCI 


ATG 


GAY 


GGI 


ACI 


GAR 


GG 




666 a 


283-305 


573 b 


5' 


-CCI 


CCI 


ACC 


ATR 


TAR 


AAI 


GC 






666 a 


1465-1484 


574 


5' 


-ATI 


GCI 


ATG 


GAY 


GGI 


ACI 


GAR 


GG 




666 a 


283-305 


708 b 


5' 


-TCR 


TCC 


ATI 


CCI 


ARI 


ATI 


GCI 


ATI 


AT 


666 a 


1258-1283 


681 


5' 


-GGI 


SSI 


TTY 


GGI 


ISI 


GGI 


AAR 


AC 




685 


694-716 




c * 


-GTI 






rnp v 

TCY 


TLK 


TV TV "D 
AAK 


H«MT 


pp -r 

LL.X 


pp 


£ O £ 
ODD 


1 1 T7 1 OflO 


681 


5' 


-GGI 


SSI 


TTY 


GGI 


ISI 


GGI 


AAR 


AC 




685 


694-716 


683 b 


5' 


-GTI 


ACI 


GGI 


TCI 


SWI 


AWR 


TCI 


CCI 


CC 


685 


1180-1205 


AO 1 


D 


VjVj J. 


oot 

SOI 


TTV 
in 




101 


Cirij 

\3\3±. 


A AT? 


AC 




O O -J 


694-716 


699 


5' 


-GTI 


ACI 


GGY 


TCY 


TYR 


ARR 


TTI 


CCI 


cc 


686 


1177-1202 


681 


5' 


-GGI 


SSI 


TTY 


GGI 


ISI 


GGI 


AAR 


AC. 




685 


694-716 


812 b 


5' 


-GTI 


ACI 


GGI 


TCY 


TYR 


ARR 


TTI 


CCI 


cc 


685 


1180-1205 




c * 
D 


-AAK 






7\ P T 




btl 


AIM 


PPT 


pp 


t 1 /ia 


CQ7 TOO 


1212° 


5' 


-CCI 


CCI 


RGI 


GGI 


GAI 


ACI 


GCW 


cc 




714 a 


1189-1211 


1203 


5' 


-GGI 


GAR 


MGI 


GGI 


AAY 


GAR 


ATG 






709 a 


724-744 


1207° 


5' 


-CCI 


TCI 


TCW 


CCI 


GGC 


ATY 


TC 






709 a 


985-1004 


1204 


5' 


-GCI 


AAY 


AAC 


ITC 


IWM 


YAT 


GCC 






709 a 


822-842 


1206° 


5' 


-CKI 


SRI 


GTI 


GAR 


TCI 


GCC 


A 






709 a 


926-944 


1205 


5' 


-AAY 


ACI 


TCI 


AWY 


ATG 


CCI 


GT 






709 a 


826-845 


1207 b 


5' 


-CCI 


TCI 


TCW 


CCI 


GGC 


ATY 


TC 






709 a 


985-1004 


2282 


5' 


-AGR 


RGC 


IMA 


RAT 


GTA 


TGA 








714 a 


84-101 


2284° 


5' 


-TCT 


GWG 


TRA 


CIG 


GYT 


CKG 


AGA 






714 a 


1217-1237 


2283 


5' 


-ATI 


TAT 


GAY 


GGK 


ITT 


CAG 


AGG 


c 




714 a 


271-292 


2285 b 


5' 


-CMC 


CIC 


CWG 


GTG 


GWG 


AWA 


C 






714 a 


1195-1213 



Sequences from databases. 

These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex III: Internal hybridization probes for specific detection of 

tuf sequences. 



Originating DNA fragment 



bay 1U NO . 


Nucleotide 


sequence 


CI? A TH 
OCiU J.JJ 

NO. 


Nucleotide 
position 


Bacterial 


species: 




AbiotropJiia adi a cens 






2170 


5 ' -ACG 


TGA 


CGT TGA CAA ACC A 


1715 


313-331 


Bacterial 


* 

species : 




Chlamydia pneumoniae 






2089 


5 ' -ATG 


CTG 


AAC TTA TTG ACC TT 


20 


136-155 


2090 


5 ' -CGT 


TAC 


TGG AGT CGA AAT G 


20 


467-485 


Bacterial 


species: 




Enterococcus faecalis 






580 


5 ' -GCT 


AAA 


CCA GCT ACA ATC ACT CCA C 


62-63. 607 a 


584-608 b 


603 


5 ' -GGT 


ATT 


AAA GAC GAA ACA TC 


62-63, 607 a 


440-459 b 


1174 


5 ' -GAA 


^•m f+\ 

CGT 


GGT GAA GTT CGC 


62-63, 607 a 


398-415 b 


Bacterial 


* 

species : 




EnterococcuB faecium 






602 


5 ' -AAG 


TTG 


AAG TTG TTG GTA TT 


64,608 a 


426-445° 


Bacterial 


species : 




Enterococcus gallinarv 






604 


5 ' -GGT 


GAT 


GAA GTA GAA ATC GT 


66,609 a 


419-438 d 


Bacterial 


species : 




Escherichia coli 






579 


5 ' -GAA 


GGC 


CGT GCT GGT GAG AA 


78 


503-522 


2168 


5 ' -CAT 


CAA 


AGT TGG TGA AGA AGT TG 


78 


409-431 


Bacterial 


species : 










2166 


5 ' -GAC 


AAA 


CCA TTC CTG CTG 


126 


322-339 e 


Funeral species: 




Candida albicans 






577 


5 ' -CAT 


GAT 


TGA ACC ATC CAC CA 


407-411 a 

* 


406-425 f 


Funaal soecies: 




Candida dubliniensis 






578 


5 ' -CAT 


GAT 


TGA AGC TTC CAC CA 


412,414-415 a 


418-437^ 



a These sequences were aligned to derive the corresponding primer. 

b The nucleotide positions refer to the E. faecalis tuf sequence fragment (SEQ ID NO. 

607) . 

c The nucleotide positions refer to the E. faecium tuf sequence fragment (SEQ ID NO. 

608) . 

d The nucleotide positions refer to the E. gallinarum tuf sequence fragment (SEQ ID NO. 

609) . 

e The nucleotide positions refer to the N. gonorrhoeae tuf sequence fragment (SEQ ID NO. 
126) . 

f The nucleotide positions refer to the C. alJbicans tuf(EF-l) sequence fragment (SEQ ID 
NO. 408). 

9 The nucleotide positions refer to the C. duJbliniensis tuf(EF-l) sequence fragment (SEQ 
ID NO. 414) . 



265 



WO 01/23604 



PCT/CA00/01150 



Annex III: Internal hybridization probes for specific detection of 

tuf sequences (continued) . 



Originating DNA fragment 



SEQ ID NO. 


Nucleotide 


sequence 


SEQ ID 
NO. 


Nucleotide 
position 


Bacterial 


species: 




Haemophilus influenzae 






581 


5 ' -ACA 


TCG 


GTG CAT TAT TAC GTG G 


610 a 


551-572 


Bacterial 


species : 




Mycoplasma pneumonias 






2095 


5 ' -CGG 


TCG 


GGT TGA ACG TGG 


2097 a 


687-704 


Bacterial 


species : 




Staphylococcus aureus 






584 


5 ' -ACA 


TGA 


CAC ATC TAA AAC AA 


176-180 b 


369-388 c 


585 


5 ' -ACC 


ACA 


TAC TGA ATT CAA AG 


176-180 b 


525-544 c 


Dot) 


5 ' -CAG 


AAG 


TAT ACG TAT TAT CA 


176-180 b 


J *a J J 0*± 


587 


5 ' -CGT 


ATT 


ATC AAA AGA CGA AG 


176-180 b 


555-574° 


588 


5 ' -TCT 


mm *mm 

TCT 


CAA ACT ATC GTC CA 


176-180 b 


593-612'-* 


Bacterial 


bpecies . 




Staphylococcus epidermidis 




589 


5 ' -GCA 


CGA 


AAC TTC TAA AAC AA 


185,611 b 


445-464 d 


590 


5 ' -TAT 


ACG 


TAT TAT CTA AAG AT 


185, 611 b 


627-646^ 


591 


5 ' -TCC 


TGG 


TTC TAT TAC ACC AC 


i85,6ii b 


586-605 d 


592 


5' -CAA 


AGC 


TGA AGT ATA CGT AT 


185,611 b 


616-635 d 


593 


5'-TTC 


ACT 


AAC TAT CGC CCA CA 


185,611 b 


671-690 d 


Bacterial 


species : 




Staphylococcus haemolyticus 




594 


5' -ATT 


GGT 


ATC CAT GAC ACT TC 


186, 188-190 b 


437-456 e 


595 


5 ' -TTA 


AAG 


CAG ACG TAT ACG TT 


186,188-190 b 


615-634 e 


Bacterial 


species : 




Staphylococcus hominls 






596 


5'-GAA 


ATT 


ATT GGT ATC AAA GA 


191, 193-196 b 


431-450 f 


597 


5 ' -ATT 


GGT 


ATC AAA GAA ACT TC 


191,193-196 b 


437-456 f 


598 


5'-AAT 


TAC 


ACC TCA CAC AAA AT 


191,193-196 b 


595-614 f 



a Sequences from databases . 

b These sequences were aligned to derive the corresponding probe. 

c The nucleotide positions refer to the S. aureus tuf sequence fragment {SEQ ID 
NO. 179). 

d The nucleotide positions refer to the S. epidermidis tuf sequence fragment 
(SEQ ID NO. 611) . 

e The nucleotide positions refer to the 5. haemolyticus tuf sequence fragment 
(SEQ ID NO. 186) . 

f The nucleotide positions refer to the S. hominis tuf sequence fragment (SEQ 
ID NO. 191) . 
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Annex III: Internal hybridization probes for specific detection of 

tuf sequences (continued) . 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Bacteria l species: 



Staphylococcus saprophytics 



599 


5' 


-CGG 


TGA 


AGA 


AAT 


CGA 


AAT 


CA 


198 


-200 a 


406-425° 


600 


5' 


-ATG 


CAA 


GAA 


GAA 


TCA 


AGC 


AA 


198 


-200 a 


431-450 b 


601 


5' 


-GTT 


TCA 


CGT 


GAT 


GAT 


GTA 


CA 


198 


-200 a 


536-555° 


695 


5' 


-GTT 


TCA 


CGT 


GAT 


GAC 


GTA 


CA 


198 


-200 a 


563-582° 



Bacterial species : 



Streptococcus agalactiae 



582 c 5'-TTT CAA CTT CGT CGT TGA CAC GAA CAG T 



207-210 a 



583 c 5 ' -CAA CTG CTT TTT GGA TAT CTT CTT TAA TAC CAA CG 207-210 a 



1199 5' -GTA TTA AAG AAG ATA TCC AAA AAG C 

Bacterial species : Streptococcus pneumoniae 

1201 5' -TCA AAG AAG AAA CTA AAA AAG CTG T 

Bacterial species : Streptococcus pyogenes 

1200 5' -TCA AAG AAG AAA CTA AAA AAG CTG T 

Bacterial group : 



207-2l0 a 



971,977, 
979,986 a 



1002 



404-431 d 
433-467 d 
438-462 d 



513-537 e 



473-497 



Enterococcus casseliflavuS' 
gallinarum group 



620 
1122 



5 ' -ATT GGT GCA TTG CTA CGT 
5'-TGG TGC ATT GCT ACG TGG 



58,65,66 a 527-544 f 
58, 65,66 a 529-546 f 



Bacterial group : Enterococcus sp., Gemella sp., A. adiacens 

2172 5'-GTG TTG AAA TGT TCC GTA AA 58-62,67-71, 477-496^ 

87-88, 607-609, 
727,871 
1715,1722 a 



a These sequences were aligned to derive the corresponding primer. 

D The nucleotide positions refer to the S. saprophyticus tuf sequence fragment 
(SEQ ID NO. 198) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

d The nucleotide positions refer to the S. agalactiae tuf sequence fragment 
(SEQ ID NO. 209) . 

e The nucleotide positions refer to the S. pneumoniae tuf sequence fragment 
(SEQ ID NO. 986) . 

f The nucleotide positions refer to the E. flavescens tuf sequence fragment 
(SEQ ID NO. 65) . 

9 The nucleotide positions refer to the E. faecium tuf sequence fragment (SEQ 
ID NO. 608) . 
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Annex III: 



hybridization probes 
tuf sequences (continued) ♦ 



for specific detection of 



SEQ ID NO 



Nucleotide sequence 



Originating DNA fragment 

SEQ ID Nucleotide 
NO. position 



10 Bacterial genus: 



15 



20 



25 



Gemella 



2171 



5'-TCG TTG GAT TAA CTG AAG AA 



87,88 a 430-449° 



Bacterial genus: 



Staphylococcus sp» 



605 
606 
1175 
1176 



5 ' -GAA ATG TTC CGT AAA TTA TT 
5 ' -ATT AGA CTA CGC TGA AGC TG 
5' -GTT ACT GGT GTA GAA ATG TTC 
5 ' -TAC TGG TGT AGA AAT GTT C 



176-203 a 
176-203 a 
176-203 a 
176-203 a 



403-422° 
420-439 c 
391-411 c 
393-411 c 



Bacterial genus : 



Streptococcus ep. 



1202 



5'-GTG TTG AAA TGT TCC GTA AAC A 



206-231,971, 466-487 d 
977,979,982-986 a 



Fungal species : 



Candida albicans 



1156 



30 Fungal group : 



1160 



5' -GTT GAA ATG CAT CAC GAA CAA TT 



407-412, 624 a 680-702 e 



Candida albicans and C. tropicalis 



5' -CGT TTC TGT TAA AGA AAT TAG AAG 



407-412, 
429,624 a 



748-771 e 



35 Fungal species : 



Candida dublinienais 



1166 
1168 



5'-ACG TTA AGA ATG TTT CTG TCA A 
5 ' -GAA CAA TTG GTT GAA GGT GT 



414-415 a 
414-415 a 



750-771 f 
707-726 f 



40 Fungal species : 



Candida glabrata 



1158 
1159 



5 ' -AAG AGG TAA TGT CTG TGG T 
5' -TGA AGG TTT GCC AGG TGA 



417 
417 



781-799 
718-735 



45 Fungal species : 



Candida krusei 



1161 



5' -TCC AGG TGA TAA CGT TGG 



422 



720-737 



50 



55 



60 



a These sequences were aligned to- derive the corresponding primer. 

D The nucleotide positions refer to the G. haemolysans tuf sequence fragment 
(SEQ ID NO. 87) . 

c The nucleotide positions refer to the S. aureus tuf sequence fragment (SEQ ID 
NO. 179) . 

d The nucleotide positions refer to the S. pneumoniae tuf sequence fragment (SEQ ID NO. 
986) . 

e The nucleotide positions refer to the C, albicans tuf(EF-l) sequence fragment (SEQ ID 
NO. 408). 

f The nucleotide positions refer to the C. dubliniensis tuf(EF-l) sequence fragment (SEQ 
ID NO. 414) . 
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Annex III: Internal hybridization probes 

tuf sequences (continued) . 



for specific detection of 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 

SEQ ID Nucleotide 
NO. position 



10 Fungal group : 



1162 



15 



20 



Candida lusitaniae and C. guillermondii 



5'-CAA GTC CGT GGA AAT GCA 



Fungal species : 



Candida parapailosia 



1157 



5 ' -AAG AAC GTT TCA GTT AAG GAA AT 



Funaa 1 spec i es : 



1165 



Fungal genus : 



5 ' -GGT TTC AAC GTG AAG AAC 

Candida sp. 



4l8,424 a 682-699 b 



426 



432 



749-771 



713-730 



25 



30 



1163 



1164 



1167 



5 ' -GTT GGT TTC AAC GTT AAG AAC 



5' -GGT TTC AAC GTC AAG AAC 



5' -GTT GGT TTC AAC GT 



407-412,414- 728-748° 
415,417,418, 

422,429 a 

413,416,420, 740-757 b 
421,424,425, 

426,428,431 a 

406-426, 428- 728-741° 

432, 624 a 



a These sequences were aligned to derive the corresponding primer. 

35 b The nucleotide positions refer to the C. lusitaniae tuf (EF-1) 

fragment (SEQ ID NO. 424). 

° The nucleotide positions refer to the C. albicans tuf (EF-1) sequence fragment 
(SEQ ID NO. 408) . 



sequence 
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Annex XIII: Strategy for the selection of the 

Staphylococcus- specif ic hybridization probe 
from tuf sequences. 







400 






dC<V XJJ wu. : 


Accession 


o . 


aureus 






fPftTE A A w»T A 


TTAfiA 


X /!? 




c 
o . 


aureus 


G 


TTGAAATGM 


PrtSTl A »nwpa 
^v>wrxAiWil 1A 


TTAftA 


X / 0 




o . 


aureus 


(I 




OCflTX & ATT A 


TTA^A 
X XriVaxi 


X / / 




O . 


BUTQUS 


n 
\j 




CCoxAAAlrxii 


TT &PA 


X / O 




S. 


aureus aureus 


ri 


X X WIUUll X A, 




Tfl 21 ?k 


XoU 




r» 


aurjcuiaris 


ri 






(whip A 


XOX 




.b . 


* . i * a * 

CStpX CIS C3pl LIS 


n 
\j 






TTAr* A 






w. 


caseoiyti cus 


n 

\j 


lAVIAMiVl X 


L. C V9 x AAA X X A 


TTAr* A 






r* 
O . 




n 
o 


TZifiAAATfSTT 




X Inun 


1 OA 




r» 

S . 


epi aer/m a x s 


o 


InVJAAAiVi X 




TTAP A 


1 qc; 

lOD 




5 . 


naejnoiyci cus 


\j 


X AwtAAX Wl X 


^OATA A ATT A 
C L> V9 X AAA X X A 


TTAf A 


loo 




i> . 


jiaemoxycicus 


cz 


T A C5AAATGTT 


f+f*f+tr* & A A TT A 


TTAPA 
X Inun 






o . 


/3a e/no xyc l cus 




T AG A A ATRTT 


PrP>P& A ATT A 


TTAr*A 
X lAun 


1 Oft 




c 


na emo 1 yZ 1 cu s 


r; 


X AUAAAAVi X 


PrWM A ATT A 
LClyXAAAX 1A 


TT A^2 A 


1 flP 




o . 


nommis 




X/MS/MWfcX VII X 


SV*/2T& A ATT A 


TTTi TV 


130 




c 
o . 


SjOifl.1 ill S 




T A ft A A ATf2TT 


PPPiPl A ATT A 
LUvlAnAl 1A 


TTAr* A 
X Inun 


1 QA 
X J^l 




i> . 


.nojmm s nomim s 


G 


TAGAAATGTT 




X X Avin 


1 Q1 

iyi 




s. 


hominis 


G 


TAGAAATGTT 


CCGTAAATTA 


TTAGA 


193 




s. 


hominis 


G 


TAGAAATGTT 


CCGTAAATTA 


TTAGA 


195 




s. 


lugdunensis 


G 


TAGAAATGTT 


CCGTAAATTA 


TTAGA 


197 




s. 


saprophyticus 


G 


TAGAAATGTT 


CCGTAAATTA 


TTAGA 


198 




s. 


saprophyticus 


G 


TAGAAATGTT 


CCGTAAATTA 


TTAGA 


200 




s. 


saprophyt icus 


G 


TAGAAATGTT 


CCGTAAATTA 


TTAGA 


199 




S. 


sciuri sciuri 


G 


TTGAAATGTT 


CCGTAAATTA 


TTAGA 


201 




S. 


warneri 


G 


TAGAAATGTT 


CCGTAAgTTA 


TTAGA 


187 




s. 


warneri 


G 


TAGAAATGTT 


CCGTAAgTTA 


TTAGA 


192 




5. 


warneri 


G 


TAGAAATGTT 


CCGTAAgTTA 


TTAGA 


202 




S. 


warneri 


G 


TAGAAATGTT 


CCGTAAgTTA 


TTAGA 


203 




B. 


subtilis 


G 


TTGAAATGTT 


CCGTAAgcTt 


CTTGA 




299104 


E. 


coli 


G 


TTGAAATGTT 


CCGcAAAcTg 


CTGGA 


78 




L. 


monocytogenes 


G 


TAGAAATGTT 


CCGTAAATTA 


CTAGA 


138° 





Selected sequence for 
genus -spec if ic hybridi- 
zation probe GAAATGTT CCGTAAATTA TT 605 



The sequence numbering refers to the Staphylococcus aureus tuf gene fragment 
(SEQ ID NO. 179) . Nucleotides in capitals are identical to the selected sequence 
or match that sequence. Mismatches are indicated by lower-case letters. 

a The SEQ ID NO. refers- to previous patent publication WO98/20157. 
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Annex XIV: Strategy for the selection of Staphylococcus 

saprophyticus- specific and of Staphylococcus 
haemolyticus- specific hybridization probes 
from tuf sequences. 



SEQ ID 



1U 






339 








383 


nu . : 




c 


duxcUd 


AG 


TtGGTGAAGA 




ATcGGTtTaC 


ATGACACaTC 


TAA 


1 *7Q 




c 


auxcUS 


AG 


TtGGTGAAGA 




ATcGGTtTaC 


ATGACACaTC 


TAA 


1 "7fi 
X / 0 




c 


aureus 


AG 


TtGGTGAAGA 


nyi bwUuilw 


ATcGGTtTaC 


ATGACACaTC 


TAA 


1 "7*7 
lit 




c 


aureus 


AG 


TtGGTGAAGA 




ATcGGTtTaC 


ATGACACaTC 


TAA 


-L / o 


13 


c 


aUicuS alirSUS 


AG 


TtGGTGAAGA 


ny X bvnnAi w 


ATcGGTtTaC 


ATGACACaTC 


TAA 


1 QA 
lOU 




c 


aUrZCUidri s 


AG 


TCGGTGAAGA 


A0 X bUAAAAW 


ATcGGTATga AaGACggTTC AAA 


1 PI 




c 


Cctp.lC.IS Capitis 


AG 


T t GGTGAAGA 




ATcGGTATCC AcGAaACTTC 


TAA 

1 ATI 






M 


CatseoxyLicus 


AG 




AglblatnAAlW 


ATTGGTtTaa 


cTGAagaacC 


AAA 






r» 
O . 


conn 12 


AG 


TCGGTGAAGA 




ATc GGTATgC 


AaGAagaTTC 


CAA 


1 Si A 
1 OH 


on 


c 
O . 


epa aejrmi az s 


AG 


T t GGTGAAGA 




ATcGGTATgC 


AcGAaACTTC 


TAA 


1 QC 




o . 


ijaejnoj.ycj.cus 


AG 


T t GGTGAAGA 




ATTGGTATCC 


ATGACACTTC 


TAA 


loo 




c 
o . 




AG 


T t GGTGAAGA 


ArrT4- fl& 


ATTGGTATCC 


ATGACACTTC 


TAA 


1 QQ 
± O j 




c 
o . 


/jaeJnOi.yT.1 CU5 


AG 


T t GGTGAAGA 


AyltuAAAlU 


ATTGGTATCC 


ATGACACTTC 


TAA 


i on 




c 
o ■ 




AG 


Tt GGTGAAGA 


Ay X Li UAAAl W 


ATTGGTATCa 


AaGAaACTTC 


TAA 




ZD 


c 

o . 




AG 


TtGGTGAAGA 


Ai-ffP4* ftA A A W 

Ay IbwUuiib 


ATTGGTATCa 


AaGAaACTTC 


TAA 


1 QA 




s. 


hominis hominis 


AG 


TtGGTGAAGA 


AgTtGAAATt 


ATTGGTATCa 


AaGAaACTTC 


TAA 


191 




s. 


hominis 


AG 


TtGGTGAAGA 


AgTtGAAATt 


ATTGGTATCa 


AaGAaACTTC 


TAA 


193 




s. 


hominis 


AG 


TtGGTGAAGA 


AgTtGAAATt 


ATTGGTATCa 


AaGAaACTTC 


TAA 


195 




s. 


hominis 


AG 


TtGGTGAAGA 


AgTtGAAATt 


ATTGGTATCa 


AaGAtACTTC 


TAA 


196 


30 


s. 


lugdunensis 


AG 


TCGGTGAAGA 


AgTtGAAATt 


ATTGGTATCC 


AcGAtACTaC 


TAA 


197 




s. 


saprophyt icus 


AG 


TCGGTGAAGA 


AATCGAAATC 


ATcGGTATgC AaGAagaaTC 


CAA 


198 




s. 


saprophyticus 


AG 


TCGGTGAAGA 


AATCGAAATC 


ATcGGTATgC AaGAagaaTC 


CAA 


200 




S. 


saprophyt icus 


AG 


TCGGTGAAGA 


AATCGAAATC 


ATcGGTATgC AaGAagaaTC 


CAA 


199 




S. 


sciuri sciuri 


TG 


TtGGTGAAGA 


AgTtGAAATC 


ATcGGTtTaa 


cTGAagaaTC 


TAA 


201 


35 


5. 


warner i 


AG 


TtGGTGAAGA 


AgTtGAAATC 


ATcGGTtTaC 


ATGACACTTC 


TAA 


187 




5. 


warneri 


AG 


TtGGTGAAGA 


AgTtGAAATC 


ATcGGTtTaC 


ATGACACTTC 


TAA 


192 




S. 


warneri 


AG 


TtGGTGAAGA 


AgTtGAAATC 


ATcGGTtTaC 


ATGACACTTC 


TAA 


202 




s. 


warneri 


AG 


TtGGTGAAGA 


AgTtGAAATC 


ATcGGTtTaC 


ATGACACTTC 


TAA 


203 




B. 


subtilis 


AG 


TCGGTGAcGA 


AgTtGAAATC 


ATcGGTcTtC 


AaGAagagag 


AAA 




40 


E. 


coli 


AG 


TtGGTGAAGA 


AgTtGAAATC 


gTTGGTATCa AaGAgACTca 


GAA 


78 




L. 


monocytogenes 


AG 


TtGGTGAcGA 


AgTaGAAgTt 


ATcGGTATCg AaGAagaaag 


AAA 


138 b 



Selected sequences for 
species-specific 

45 hybridization probes C GGTGAAGA AATCGAAATC A (5. saprophyticus) 599 

(5. haemolyticus) ATTGGTATCC ATGACACTTC 594 

The sequence numbering refers to the Staphylococcus aureus tuf gene fragment 
(SEQ ID NO. 179) . Nucleotides in capitals are identical to the selected 
50 sequences or match those sequences. Mismatches are indicated by lower-case 
letters . 

a This sequence was obtained from Genbank accession #Z99104. 

b The SEQ ID NO. refers to previous patent publication WO98/20157. 
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Annex XV: Strategy for the selection of Staphylococcus 

aureus-specif ic and of Staphylococcus 
epidermidis- specific hybridization probes from 
tuf sequences. 

5 





















SEQ ID 








521 




547 


592 




617 


NO. : 


10 


s. 


aureus 


TACACCACA 


TACTGAATTC 


AAAGCAG . . 


TTCTTCtCa 


AACTATCGtC 


CACAATT 


179 




s. 


aureus 


TACACCACA 


TACTGAATTC 


AAAGCAG. . 


TTCTTCtC- 






178 




s. 


aureus 


TACACCACA 


TACTGAATTC 


AAAGCAG. . 


. TTCTTCtCa 


AACTATCGtC 


CACAATT 


176 




s. 


aureus 


TACACCACA 


TACTGAATTC 


AAAGCAG. . 


. TTCTTCtCa 


AACTATCGtC 


CACAATT 


177 




s. 


aureus aureus 


TACACCACA 


TACTGAATTC 


AAAGCAG. . 


TTCTTCtCa 


AACTATCGtC 


CACAATT 


180 


15 


s. 


auricular is 


TACACCACA 


cACTaAATTC 


ActGCAG . . 


. TTCTTCtCT 


AACTAcCGtC 


CACAATT 


181 




s. 


capitis capitis 


CACACCACA 


cACTaAATTC 


AAAGCGG. . 


. TTCTTCAgT 


AACTAcCGCC 


CACAATT 


182 




w. 


caseolyticus 


TACtCCACA 


TACT&AATTC 


AAAGCTG. . 


. TTCTTCACT 


AACTACCGCC 


CtCAGTT 


183 




s. 


cohnii 


TACACCACA 


cACaaAcTTt 


AAAGCGG. . 


-TTCTTCAgT 


AACTATCGCC 


CACAATT 


184 




s. 


epidermidis 


TACACCACA 


CACaaAATTC 


AAAGCTG. . 


. TTCTTCACT 


AACTATCGCC 


CACAATT 


185 


20 


s. 


haemolyticus 


CACACCtCA 


CACaaAATTt 


AAAGCAG . . 


. TTCTTCACa 


AACTATCGtC 


CACAATT 


186 




s. 


haemolyticus 


CACACCtCA 


cACaaAATTt 


AAAGCAG. . 


. TTCTTCACa 


AACTATCGtC 


CACAATT 


189 




s. 


haemolyticus 


CACACCtCA 


CACaaAATTt 


AAAGCAG. . 


. TTCTTCACa 


AACTATCGtC 


CACAATT 


190 




s. 


haemolyticus 


TACACCtCA 


CACaaAATTC 


AAAGCAG . . 


TTCTTCACT 


AACTATCGtC 


CACAATT 


188 




s. 


hominis 


CACACCtCA 


CACaaAATTC 


AAAGCAG . . 


.TTCTTCACT 


AACTATCGtC 


CACAATT 


195 


25 


s. 


hominis 


TACACCtCA 


CACaaAATTC 


AAAGCAG . . 


. TTCTTCACT 


AACTATCGtC 


CACAATT 


196 




s. 


hominis hominis 


TACACCtCA 


CACaaAATTC 


AAAGCAG . . 


.TTCTTCtCT 


AACTATCGtC 


CACAATT 


191 




s. 


hominis 


TACACCtCA 


CACaaAATTC 


AAAGCAG. . 


. TTCTTCtCT 


AACTATCGtC 


CACAATT 


193 




s. 


hominis 


TACACCtCA 


CACaaAATTC 


AAAGCAG . . 


TTCTTCtCT 


AACTATCGtC 


CACAATT 


194 




s. 


lugdunensis 


TACACCtCA 


cACTaAATTt 


AAAGCTG. . 


TTCTTCtCa 


AACTACCGCC 


CACAATT 


197 


30 


s. 


saprophyti cus 


TACACCACA 


TACaaAATTC 


AAAGCGG . . 


TTCTTCACT 


AACTAcCGCC 


CACAATT 


198 




s. 


saprophyti cus 


TACACCACA 


T AC aaAATTC 


AAAGCGG . . 


TTCTTCACT 


AACTACCGCC 


CACAATT 


199 




s. 


saprophyti cus 


TACACCACA 


TACaaAATTC 


AAAGCGG. . 


TTCTTCACT 


AACTACCGCC 


CACAATT 


200 




s. 


sciuri sciuri 


CACACCtCA 


CACTaAATTC 


AAAGCTG . . 


. TTCTTCACa 


AACTACCGCC 


CACAATT 


201 




. s. 


warneri 


TACACCACA 


TACaaAATTC 


AAAGCGG. . 


• 






192 


35 


5. 


warneri 


TACACCACA 


TACaaAATTC 


AAAGCGG . . 


.TTCTTCAgT 


AACTACCGCC 


CACAATT 


187 




5. 


warneri 


TACACCACA 


TACaaAATTC 


AAAGCGG . . 


TTCTTCAgT 


AACTAcCGCC 


CACAATT 


202 




s. 


warneri 


TACACCACA 


TACaaAATTC 


AAAGCGG. . 


.TTCTTCAgT 


AACTACCGCC 


CACAATT 


203 




B. 


subtilis 


CACtCCACA 


cAgcaAATTC 


AAAGCTG. . 


. TTCTTCtCT 


AACTAcCGtC 


CtCAGTT 






E. 


coli 


CAAgCCgCA 


CACcaAgTTC 


gAAtCTG. . 


.TTCTTCAaa 


ggCTAcCGtC 


CgCAGTT 


78 


40 


L. 


monocytogenes 


TACtCCACA 


cACTaAcTTC 


AAAGCTG. . 


. TTCTTCAac 


AACTACCGCC 


CACAATT 


138 b 



Selected sequences 
for species-specific 
hybridization 

45 probes ACCACA TACTGAATTC AAAG {8. aureus) 585 

(5. epidermidis) TTCACT AACTATCGCC CACA 593 

The sequence numbering refers to the Staphylococcus aureus tuf gene fragment (SEQ ID NO. 
179) . Nucleotides in capitals are identical to the selected sequences or match those 
50 sequences. Mismatches are indicated by lower-case letters. indicate incomplete 

sequence data. Dots indicate gaps in the sequences displayed. 

* This sequence was obtained from Genbank accession #Z99104. 

b The SEQ ID NO. refers to previous patent publication WO98/20157. 



283 



WO 01/23604 



PCT/CA00/01150 



Annex XVI: Strategy for the selection of the 

Staphylococcus hominis- specific hybridization 
probe from tuf sequences. 



5 



10 



15 



20 



25 



30 



35 



40 







358 






383 


SEQ ID NO. 


s. 


aureus 


ATC 


ATcGGTtTac 


AtGAcACaTC 


TAA 


179 


s. 


aureus 


ATC 


ATcGGTtTac 


AtGAcACaTC 


TAA 


176 


s. 


aureus 


ATC 


ATcGGTtTac 


AtGAcACaTC 


TAA 


177 


s. 


aureus 


ATC 


ATcGGTtTac 


AtGAcACaTC 


TAA 


178 


S. 


aureus aureus 


ATC 


ATcGGTtTac 


AtGAcACaTC 


TAA 


180 


S. 


aunculans 


ATC 


ATcGGTATgA 


AAGAcggTTC 


AAA 


181 


s. 


capitis capitis 


ATC 


ATcGGTATCc 


ACGAAACTTC 


TAA 


182 




caseolyticus 


ATC 


ATTGGTtTaA 


ctGAAgaacC 


AAA 


183 


S. 


cohnii 


ATC- 


ATcGGTATgc 


AAGAAgaTTC 


CAA 


184 


s. 


epidermidis 


ATC 


ATcGGTATgc 


ACGAAACTTC 


TAA 


185 


s. 


haemolyticus 


ATC 


ATTGGTATCc 


AtGAcACTTC 


TAA 


186 


s. 


haemolyticus 


ATC 


ATTGGTATCC 


AtGAcACTTC 


TAA 


189 


s. 


haemolyticus 


ATC 


ATTGGTATCC 


AtGAcACTTC 


TAA 


190 


5. 


haemolyticus 


ATT 


ATTGGTATCA 


AAGAAACTTC 


TAA 


188 


£. 


hominis 


ATT 


ATTGGTATCA 


AAGAtACTTC 


TAA 


196 


S. 


hominis 


ATT 


ATTGGTATCA 


AAGAAACTTC 


TAA 


194 


S. 


hominis hominis 


ATT 


ATTGGTATCA 


AAGAAACTTC 


TAA 


191 


S. 


hominis 


ATT 


ATTGGTATCA 


AAGAAACTTC 


TAA 


193 


S. 


hominis 


ATT 


ATTGGTATCA 


AAGAAACTTC 


TAA 


195 


S. 


lugdunensis 


ATT 


ATTGGTATCC 


AcGAtACTaC 


TAA 


197 


s. 


saprophyticus 


ATC 


ATcGGTATgc 


AAGAAgaaTC 


CAA 


198 


s. 


saprophyticus 


ATC 


ATcGGTATgc 


AAGAAgaaTC 


CAA 


200 


s. 


sa prophyt icus 


ATC 


ATcGGTATgc 


AAGAAgaaTC 


CAA 


199 


s. 


sciuri sciuri 


ATC 


ATcGGTtTaA 


ctGAAgaaTC 


TAA 


201 


s. 


warneri 


ATC 


ATcGGTtTac 


AtGAcACTTC 


TAA 


187 


5. 


warneri 


ATC 


ATcGGTtTac 


AtGAcACTTC 


TAA 


192 


S. 


warneri 


ATC 


ATcGGTtTac 


AtGAcACTTC 


TAA 


202 


s. 


warneri 


ATC 


ATcGGTtTac 


AtGAcACTTC 


TAA 


203 


3 • 


subtilis 


ATC 


ATcGGTcTtc 


AAGAAgagag 


AAA 


- a 


E. 


coli 


ATC 


gTTGGTATCA 


AAGAgACTca 


GAA 


78 


L. 


monocytogenes 


GTT 


ATcGGTATCg 


AAGAAgaaag 


AAA 


13 8 b 



Selected sequence for 
species-specific 
hybridization probe 



ATTGGTATCA AAGAAACTTC 



597 



45 

The sequence numbering refers to the Staphylococcus aureus tuf gene fragment 
(SEQ ID NO. 179). Nucleotides in capitals are identical to the selected 
sequences or match those sequences. Mismatches are indicated by lower-case 
letters. Dots indicate gaps in the sequences displayed. 

50 

a This sequence was obtained from Genbank accession #Z99104. 

b The SEQ ID NO. refers to previous patent publication VJO98/20157. 
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Annex XXZ: specific and ubiquitous primers for nucleic acid 

amplification {recA sequences) . 



Originating DNA fragment 



SEQ ID NO, Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Universal primers (recA) 



919 
920 b 

921 
922° 



1605 
1606 



935 
936 b 



937 
938 b 



5 ' -GGI CCI GAR TCI TMI GGI AAR AC 
5' -TCI CCV ATI TCI CCI TCI AIY TC 

5'-TIY RTI GAY GCI GAR CAI GC 

5 ' -TAR AAY TTI ARI GCI YKI CCI CC 

Sequencing printers (recA) 

5 ' -ATY ATY GAA RTI TAY GCI CC 
5'-CCR AAC ATI AY I CCI ACT TTT TC 

Universal primers (radSl) 

5 ' -GGI AAR WSI CAR YTI TGY CAY AC 
5' -TCI SIY TCI GGI ARR CAI GG 

Universal primers (dmcl) 

5 ' -ATI ACI GAR GYI TTY GGI GAR TT 
5'-CYI GTI GYI SWI GCR TGI GC 



918 a 
918 a 

918 a 
918 a 



1704 a 
1704 a 



939 a 
939 a 



940 a 
940 a 



437-459 
701-723 

515-534 
872-894 



220-239 
628-650 



558-590 
1126-1145 



1038-1060 
1554-1573 



Sequences from databases. 

These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 



289 



WO 01/23604 



PCT/CA00/01150 



Annex XXII t Specific and ubiquitous primers for nucleic acid 

amplification (speA sequences). 



Originating DMA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Bacterial species : Streptococcus pyogenes 



994 5 ' -TGG ACT AAC AAT CTC GCA AGA GG 993 a 60-82 

995 b 5'-ACA TTC TCG TGA GTA ACA GGG T 993 a 173-194 

996 5 ' -ACA AAT CAT GAA GGG AAT CAT TTA G 993 a 400-424 

997° 5'-CTA ATT CTT GAG CAG TTA CCA TT 993 a 504-526 

998 5 ' -GGA GGG GTA ACA AAT CAT GAA GG 993 a 391-413 

997° 5'-CTA ATT CTT GAG CAG TTA CCA TT 993 a 504-526 



a Sequence from databases. 

D These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex XXXIX t Specific and ubiquitous primers for nucleic acid 

amplification (toxin sequences). 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 



SEQ- ID 
NO. 



Nucleotide 
position 



10 Toxin aene: 

2123 
2124 b 

15 Toxin aene: 

2126 
2127 b 

20 Toxin gene : 

1081 
1080 b 

25 Toxin gene : 

1078 
1079 b 

30 Toxin genes: 

1082 
{ 1083 b 

35 



cdtA 

5'-TCT ACC ACT GAA GCA TTA C 
5 ' -TAG GTA CTG TAG GTT TAT TG 

cdtB 

5 ' -ATA TCA GAG ACT GAT GAG 

5 ' -TAG CAT ATT CAG AGA ATA TTG T 

5' -ATG TCA GAG GGA TAG ATC CA 

5 ' -TAT AGC TAC TGT CAC CAG ACA ATG T 



5'-AGT TCT GCG TTT TGT CAC TGT C 
5 ' -CGG AAG CAC ATT GCT GAT T 

Btx x and stx 3 

5 ' -TTG ARC RAA ATA ATT TAT ATG TG 
5 ' -TGA TGA TGR CAA TTC AGT AT 



2129 a 
2129 a 



2130 a 
2130 a 



1076 a 
1076 a 



1077 a 
1077 a 



1076 a 
1076 a 



442-460 
580-599 



2665-2682 
2746-2767 



233-252 
394-418 



546-567 
687-705 



278-300 
781-800 



a Sequences from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex XXXIII: Molecular beacon internal hybridization probes for 

specific detection of toxin sequences. 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence a 



SEQ ID 
NO. 



Nucleotide 
position 



10 



15 



30 



Toxan gene: 

2125 b 



cdtA 



5 ' -CAC GCG GAT TTT GAA TCT CTT CCT CTA 
GTA GCG CGI G 



Toxin gene : 



cdtB 



QS-MR-HEG-ATG TCA GAG GGA TAG ATC CA 



Toxin aene : 
1085 



5 ' -GQh CGC CAC TGT CTG AAA CTG CTC CTG 
TG CGI £G 



2129 c 



1077° 



462-488 



20 


2128 


5' 


-CAA 
AAC 


CGC 
TGC 


TGG 
GTT 


AGA 

G 


ATC 


TAT 


ATT 


TGT 


AGA 


2130 c 


2714 


-2740 




Toxin aene: 








St 


















25 


1084 


5' 


-CCA 
GTT 


CGC 
ACC 


CGC 
GCG 


TTT 
TGG 


GCT 


GAT 


TTT 


TCA 


CAT 


1076° 


337 


-363 




2012 d 


5' 


-CCS 


CGG 


ATT 


ATT 


AAA 


CCG 


CCC 


TTC 


CGC 


1076 c 


248 


-264 



617-638 



35 



40 



a Underlined nucleotides indicate the molecular beacon's stem. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

c Sequences from databases. 

^ Scorpion primer. 
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Annex XXXIV r Specific and ubiquitous 

amplification (van 



primers for nucleic acid 
). 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 



15 



20 



25 



30 



35 



40 



Resistance crene 


• 
* 




vanA 












1086 


5 ' -CTA 






CCT 


TTT 




mm 

1 1, 








1087 c 


5'-CTC 


ACA 


GCC 


CGA 


AAC 


AGC 


CT 


1049-1057 a 


699- 


718 b 


1086 


5 ' -CTA 


CTC 


CCG 


CCT 


TTT 


GGG 


TT 


1049-1057 a 


513- 


532 b 


1088 c 


5 ' -TGC 


CGT 


TTC 


CTG 


TAT 


CCG 


TC 


1049-1057 a 


885- 


904 b 


1086 


5 ' -CTA 


CTC 


CCG 


CCT 


TTT 


GGG 


TT 


1049-1057 a 


513- 


532 b 


1089 c 


5 ' -ATC 


CAC 


ACG 


GGC 


TAG 


ACC 


TC 


1049-1057 a 


933- 


Vs. 

952 b 


1090 


5 ' -AAT 


AGC 


GCG 


GAC 


GAA 


TTG 


GAC 


1049-1057 a 


629- 


649 b 


1091 c 


5'-AAC 


GCG 


GCA 


CTG 


TTT 


ccc 


AA 


1049-1057 a 


734- 


753 b 


1090 


5' -AAT 


AGC 


GCG 


GAC 


GAA 


TTG 


GAC 


1049-1057 a 


629- 


649 b 


1089 c 


5'-ATC 


CAC 


ACG 


GGC 


TAG 


ACC 


TC 


1049-1057 a 


933- 


952 b 


1092 


5 ' -TCG 


GCA 


AGA 


CAA 


TAT 


GAC 


AGC 


1049-1057 a 


662- 


6B2 b 


1088° 


5' -TGC 


CGT 


TTC 


CTG 


TAT 


CCG 


TC 


1049-1057 a 


885- 


904 b 


Resistance crene 


• 

* 






inB 












1095 


5 ' -CGA 


TAG 


AAG 


CAG 


CAG 


GAC 


AA 


1117 d 


473- 


-492 


. 1096 c 


5 ' -CTG 


ATG 


GAT 


GCG 


GAA 


GAT 


AC 


1117 d 


611- 


-630 


Resistance genes: 




V£ 


uxA, 




oB 








1112 


5 ' -GGC 


TGY 


GAT 


ATT 


CAA 


AGC 


TC 


1049-1057, 1117 a 


437- 


456 b 


1113 c 


5 ' -ACC 


GAC 


CTC 


ACA 


GCC 


CGA 


AA 


1049-1057, 1117 a 


705- 


724 b 


1112 


5' -GGC 


TGY 


GAT 


ATT 


CAA 


AGC 


TC 


1049-1057, 1117 a 


437- 


456 b 


1114° 


5 ' -TCW 


GAG 


CCT 


TTT 


TCC 


GGC 


TCG 


1049-1057, 1117 a 


817- 


837 b 



1115 


5' 


-TTT 


CGG 


GCT 


GTG 


AGG 


TCG 


GBT 


GHG 


CG 


1049 


-1057,1117* 


705 


-730" 


1114 c 


5' 


-TCW 


GAG 


CCT 


TTT 


TCC 


GGC 


TCG 






1049 


-1057,1117 a 


817 


-837 b 


1116 


5' 


-TTT 


CGG 


GCT 


GTG 


AGG 


TCG 


GBT 


GHG 


CGG 


1049 


-1057,1117 a 


705 


-731 b 


1114 c 


5' 


-TCW 


GAG 


CCT. TTT 


TCC 


GGC 


TCG 






1049 


-1057,1117 a 


817 


-837 b 


1112 


5' 


-GGC 


TGY 


GAT 


ATT 


CAA 


AGC 


TC 






1049 


-1057,1117 a 


437 


-456 b 


1118 c 


5' 


-TTT 


TCW 


GAG 


CCT 


TTT 


TCC 


GGC 


TCG 




1049 


-1057, 1117 a 


817 


-840 b 



;5 



a These sequences were aligned to derive the corresponding primer. 

b The nucleotide positions refer to the vanA sequence fragment (SEQ ID NO. 1051) . 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 



Sequences from databases. 
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Annex XXXIV: Specific and ubiquitous 

amplification (van 



primers for nucleic acid 
) (continued) • 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 Resistance genes: 



15 



20 



25 



30 



35 



40 



%5 



50 



vanA, vanB (continued) 



1115 


5' 


-TTT 


CGG 


GCT 


GTG 


AGG 


TCG 


GBT 


GHG 


CG 


1049- 


1057, 1117 a 


705 


-730 b 


1118 c 


5' 


-TTT 


TCW 


GAG 


CCT 


TTT 


TCC 


GGC 


TCG 




1049- 


1057,1117 a 


817 


-840 b 


1116 


5' 


-TTT 


CGG 


GCT 


GTG 


AGG 


TCG 


GBT 


GHG 


CGG 


1049- 


1057, 1117 a 


705 


-731 b 


1118 c 


5' 


-TTT 


TCW 


GAG 


CCT 


TTT 


TCC 


GGC 


TCG 




1049- 


1057,1117 a 


817 


-840 b 


1119 


5' 


-TTT 


CGG 


GCT 


GTG 


AGG 


TCG 


GBT 


GHG 


C 


1049- 


1057,1117 a 


705 


-729 b 


1118 c 


5' 


-TTT 


TCW 


GAG 


CCT 


TTT 


TCC 


GGC 


TCG 




1049- 


1057,1117 a 


817 


-840 b 


1120 


5' 


-TTT 


CGG 


GCT 


GTG 


AGG 


TCG 


GBT 


GHG 




1049- 


1057,1117 a 


705 


-728 b 


1118° 


5' 


-TTT 


TCW 


GAG 


CCT 


TTT 


TCC 


GGC 


TCG 




1049- 


1057,1117 a 


817 


-840 b 


1121 


5' 


-TGT 


TTG 


WAT 


TGT 


CYG 


GYA 


TCC 


C 




1049- 


1057,1117 a 


408 


-429 b 


llll c 


5' 


-CTT 


TTT 


CCG 


GCT 


CGW 


YTT 


CCT 


GAT 


G 


1049- 


1057,1117 s 


O f\ c 

805 


-83 0^ 


1112 


5' 


-GGC 


TGY 


GAT 


ATT 


CAA 


AGC 


TC 






1049- 


1057,1117 a 


437 


-456 b 


llll c 


5' 


-CTT 


TTT 


CCG 


GCT 


CGW 


YTT 


CCT 


GAT 


G 


1049- 


1057,1117 a 


806 


-830 b 


1123 


5' 


-TTT 


CGG 


GCT 


GTG 


AGG 


TCG 


GBT 


G 




1049- 


1057,1117 a 


705 


-726 b 


llll c 


5' 


-CTT 


TTT 


CCG 


GCT 


CGW 


YTT 


CCT 


GAT 


G 


1049- 


1057,1117 a 


806 


-830 b 


1112 


5' 


-GGC 


TGY 


GAT 


ATT 


CAA 


AGC 


TC 






1049- 


1057,1117 a 


437 


-456 b 


1124 c * 


5* 


-GAT 


TTG 


RTC 


CAC 


YTC 


GCC 


RAC 


A 




1049- 


1057,1117 s 


757 


-778 b 


isistance oene 


* 
* 




van CI 














^ 




1103 


5' 


-ATC 


CCG 


CTA 


TGA 


AAA 


CGA 


TC 






1058-1059 a 


519 


-538 d 


1104 c 


5' 


-GGA 


TCA 


ACA 


CAG 


TAG 


AAC 


CG 






1058-1059 a 


678 


-697 d 


isistance oenes: 




van CI 


, vanC2 , vanC3 










1097 


5' 


-TCY 


TCA 


AAA 


GGG 


ATC 


ACW 


AAA 


GTM 


AC 


1058-1066 a 


607 


-632 d 



1098 c 


5' 


-TCT 


TCA 


AAA 


TCG 


AAA 


AAG 


CCG 


TC 


1058 


-1066 a 


787 


-809 d 


1099 


5' 


-TCA 


AAA 


GGG 


ATC 


ACW 


AAA 


GTM 


AC 


1058 


-1066 a 


610 


-632 d 


1100 c 


5' 


-GTA 


AAK 


CCC 


GGC 


ATR 


GTR 


TTG 


ATT TC 


1058 


-1066 a 


976- 


■1001 d 


1101 


5' 


-GAC 


GGY 


TTT 


TTY 


GAT 


TTT 


GAA 


GA 


1058 


-1066 a 


787 


-809 d 


1102 c 


5' 


-AAA 


AAR 


TCG 


ATK 


CGA 


GCM 


AGA 


CC 


1058 


-1066 a 


922 


-944 d 



Resistance oenes: 



55 



1105 

1106° 



5 ' -CTC CTA CGA TTC TCT TGA YAA ATC A 
5' -CAA CCG ATC TCA ACA CCG GCA AT 



1060-1066, 1140 a 487-511 e 
1060-1066, 1140 a 690-712 e 



60 



a 
b 
c 

d 
e 



These sequences were aligned to derive the corresponding primer. 

The nucleotide positions refer to the vanA sequence fragment (SEQ ID NO. 1051) - 

These sequences are from the complementary DNA strand of the sequence of the originating fragment 
given in the Sequence Listing. 

The nucleotide positions refer to the vanCl sequence fragment (SEQ ID NO. 1058) . 
The nucleotide positions refer to the vanC2 sequence fragment (SEQ ID NO. 1140) . 
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Annex XXXIV: Specific and ubiquitous primers for nucleic acid 

amplification (van sequences) (continued). 



SEQ ID NO. Nucleotide sequence 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



10 Resistance gene: 





1591 


5' 


-ATG 


AGG 


TAA 


TAG AAC GGA TT 




1594 


797-837 




1592 b 


5' 


-CAG 


TAT 


TTC 


AGT AAG CGT AAA 




1594 


979-999 


15 


Resistance oene 


* 
* 




vanE 










1595 


5' 


-AAA 


TAA 


TGC 


TCC ATC AAT TTG 


CTG A 


1599 a 


74-98 




1596 b 


5' 


-ATA 






aaa f^pp atyS pap 

/vv\ o^-V^ nlLi v_/\w 


A A (3 






20 


1597 


5' 


-GAT 


GAA 


TTT 


GCG AAA ATA CAT 


GGA 


1599 a 


163-186 




1598 b 


5' 


-CAG 


CCA 


ATT 


TCT ACC CCT TTC 


AC 


1599 a 


319-341 














Sequencing % 


>rimers 


i. (vanAB) 




25 


1112 


5' 


-GGC 


TGY 


GAT 


ATT CAA AGC TC 




1139 a 


737-756 




llll b 


5' 


-CTT 


TTT 


CCG 


GCT CGW YTT CCT 


GAT G 


1139 a 


1106-1130 














Sequencing j 


>rimers 


. (vanA, vanX, 


vanY) 


30 


1150 


5' 


-TGA 


TAA 


TCA 


CAC CGC ATA CG 




1141 a 


860-879 




1151 b 


5' 


-TGC 


TGT 


CAT 


ATT GTC TTG CC 




ll*41 a 


1549-1568 




1152 


5' 


-ATA 


AAG 


ATG 


ATA GGC CGG TG 




1141 a 


1422-1441 




1153 b - 


5' 


-CTC 


GTA 


TGT 


CCC TAC AAT GC 




1141 a 


2114-2133 


35 


1154 


5' 


-GTT 


TGA 


AGC 


ATA TAG CCT CG 




1141 a 


2520-2539 




1155 b 


5' 


-CAG 


TGC 


TTC 


ATT AAC GTA GTC 




1141 a 


3089-3109 



40 



a Sequences from databases . 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex XXXIV: Specific and ubiquitous primers for nucleic acid 

amplification (van sequences) (continued). 

Originating DNA fragment 



5 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 

10 Sequencing primers (ran CI) 

1110 5'-ACG AGA AAG ACA ACA GGA AGA CC ' 1138 a 122-144 

1109 b 5 '-ACA TCG TGA TCG CTA AAA GGA GC 1138 a 1315-1337 

15 Sequencing primers (vanC2, vanC3) 

1108 5'-GTA AGA ATC GGA AAA GCG GAA GG 1140 a 1-23 

1107° 5'-CTC ATT TGA CTT CCT CCT TTG CT 1140 a 1064-1086 



20 



a Sequences from databases . 

k These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex XXXV: Internal hybridization probes for specific 

detection of van sequences. 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance aene : 



1170 5'-ACG AAT TGG ACT ACG CAA TT 
2292 5'-GAA TCG GCA AGA CAA TAT G' 



Resistance oene: 



1171 5 ' -ACG AGG ATG ATT TGA TTG TC 

2294 5 ' -AAA CGA GGA TGA TTT GAT TG 

2295 5' -TTG AGC AAG CGA TTT CGG 



Resistance gene: 



vanD 



1049-1057 3 
2293 c 



1117 c 
2296 a 
2296 a 



639-658 b 
583-601 



560-579 
660-679 
614-631 



2297 



5 ' -TTC AGG AGG GGG ATC GC 



1594 c 



458-474 



These sequences were aligned to derive the corresponding primer. 

The nucleotide positions refer to the vanA sequence fragment (SEQ ID NO. 
1051) . 

Sequences from databases. 
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Annex XXXVI: Specific and ubiquitous primers for nucleic acid 

amplification (pbp sequences) . 

Originating DNA fragment 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



10 Resistance gene : 



pbpla 



15 



20 



25 



30 



35 



40 



1129 
1131 c 

1130 
1131 

2015 
2016 c 



1125 
1126 c 

1125 
1128 c 

1127 
1126 c 



1142 
1143 c 

1142 
1145 c 

1144 
1143 c 



5' -ATG ATG ACH GAM ATG ATG AAA AC 
5 '-CAT CTG GAG CTA CRT ARC CAG T 

5 ' -GAC TAT CCA AGC ATG CAT TAT G 
5 ' -CAT CTG GAG CTA CRT ARC CAG T 

5 ' -CCA AGA AGC TCA AAA ACA TCT G 
5 ' -TAD CCT GTC CAW ACA GCC AT 



1004-1018 a 
1004-1018 a 

1004-1018 a 
1004-1018 a 

2047 d 
2047 d 



Sequencing primers (pbpla) 



5 ' -ACT CAC AAC TGG GAT GGA TG 
5 * -TTA TGG TTG TGC TGG TTG AGG 

5 ' -ACT CAC AAC TGG GAT GGA TG 
5 ' -GAC GAC YTT ATK GAT ATA CA 

5'-KCA AAY GCC ATT TCA AGT AA 
5 1 -TTA TGG TTG TGC TGG TTG AGG 



1169 d 
1169 d 

1169 d 
1169 d 

1169 d 
1169 d 



Sequencing primers (pJbp2b) 



5 ' -GAT CCT CTA AAT GAT TCT CAG GTG G 
5 ' -CAA TTA GCT TAG CAA TAG GTG TTG G 

5 ' -GAT CCT CTA AAT GAT TCT CAG GTG G 
5 * -AAC ATA TTK GGT TGA TAG GT 

5' -TGT YTT CCA AGG TTC AGC TC 

5 ' -CAA TTA GCT TAG CAA TAG GTG TTG G 



1172 d 
1172 d 

1172 d 
1172 d 

1172 d 
1172 d 



681-703 b 
816-837 b 

456-477 b 
816-837 b 

909-930 
1777-1796 



873-892 
2140-2160 

873-892 
1499-1518 

1384-1403 
2140-2160 



1-25 
1481-1505 

1-25 
793-812 

657-676 
1481-1505 



Sequencing primers (pJbp2x) 

15 



1146 


5' 


-GGG 


ATT 


ACC 


TAT 


GCC 


AAT 


ATG 


AT 


1173 d 


219-241 


1147 c 


5' 


-AGC 


TGT 


GTT 


AGC 


VCG 


AAC 


ATC 


TTG 


1173 d 


1938-1961 


1146 


5' 


-GGG 


ATT 


ACC 


TAT 


GCC 


AAT 


ATG 


AT 


1173 d 


219-241 


1149 c 


5' 


-TCC 


YAC 


WAT 


TTC 


TTT 


TTG 


WG 




1173 d 


1231-1250 


1148 


5' 


-GAC 


TTT 


GTT 


TGG 


CGT 


GAT 


AT 




1173 d 


711-730 


1147° 


5' 


-AGC 


TGT 


GTT 


AGC 


VCG 


AAC 


ATC 


TTG 


1173 d 


1938-1961 



a These sequences were aligned to derive the corresponding primer. 

k The nucleotide positions refer to the pbpla sequence fragment (SEQ ID NO. 1004). 

c These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

)0 d Sequences from databases. 
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Annex XXXVII: Internal hybridization probes for specific 

detection of pbp sequences. 



Originating DNA fragment 



10 



SEQ ID NO. 



Nucleotide sequence 



Resistance gene : 



pbpla 



SEQ ID 
NO. 



Nucleotide 
position 





1 1 

1 1,52 


5 ' -AGT 


GAA 


A AT3 
AAK 


A TV"* 


l?L 1 


PPT 1 
V»L 1 










1 _r ^nb 




11 JO 


5 ' -CAT 


CAA 


bAA 


LAV* 


1 OV3 


pip* 

L I A 




Ar* 




iuui - lUlo 


fins ftonb 
ou 0— ozo 


1 c 

ID 


11 J 4 


5 ' -CTA 


GAT 


AuA 


/-trim 
IjL 1 


a A A 
AAA 


ALL 


1 1L 


PT» 
L 1 




1 (\C\A _ 1 1 ft3 


1 1 — fi J " 




11 JD 


5 ' -CAT 


TAT 


pp a 


ISP 
AAL 


err* 

LrLL 


ATT 1 
A J. 1 


TP A 


AP 
Al? 




J.UU41-1UIO 


,471 4Q"*b 
^1 / 1— 




liyz 


5 ' -GGT 


AAA 


ALA 


pp n 


n pp 

ALL 




A IP 


1 




1 (\r\A — 1 ni aa 


"7 RQ— T RPib 
/35-/DU 






5 ' -GGT 


AAG 


* p n 

ALA 




Arm 
AL i 


1L I 


A IP 


rp 






7 "^Q— TRrtb 






5 ' -CAT 


TTC 


a 7v p 
AAV? 


J. AA 


1 AL 


A AH 
AAL 


Ar*a 
ai?a 


imp 
AIL 




i r\f\A 1 ni oa 

lUUfl - 1VJ1 0 


/oc cnob 




iiy d 


5 ' -CAT 


TTC 


AAVs 


1 AA 


LAL 


AAL 




AIL 












5 ' -GCC 


ATT 


1 LA 


HSj 1 


AAI 


ar*a 
ALA 


Ar*a 
ALA 


pa a 
VjAA 




1UU4 — lUlo 


zip's cftcb 

ft O j — DUD 




1197 

-L -L J? / 


5 ' -CAA 


ACG 


CCA 


TTT 


CAA 


GTA 


ATA 


CAA 


c 


1004-1018 a 


478-502° 




1094 


5 ' -GGT 


AAA 


ACA 


GGT 


ACT 


TCT 


AAC 


TA 




1004-1018 a 


759-781 b 




1214 


5 ' -GGT 


AAA 


ACA 


GGT 


ACC 


TCT 


AAC 


TA 




1004-1018 a 


759-781° 


25 


1216 


5 ' -GGT AAG 


ACT 


GGT 


ACA 


TCA 


AAC 


TA 




1004-1018 a 


759-781° 




1217 


5/ -CAA ATG 


CCA 


TTT 


CAA 


GTA 


ACA 


CAA 


c 


1004-1018 a 


478-502° 




1218 


5' -CAA 


ACG 


CCA 


TTT 


CAA 


GTA 


ACA 


CAA 


c 


1004-1018 a 


478-502° 




1219 


5 ' -CAA 


ATG 


CTA 


TTT 


CAA 


GTA 


ATA 


CAA 


c 


1004-1018 a 


478-502° 




1220 


5 ' -CAA ACG 


CCA 


TTT 


CAA 


GTA 


ATA 


CGA 


c 


1004-1018 a 


478-502° 




201 7 

^ v X / 


5 ' -ACT 


TTG 


AAT 


AAG 


GTC 


GGT 


CTA 


G 




2047 c 


1306-1327 




2018 


5 ' -ACA 


CTA 


AAC 


AAG 


GTT 


GGT 


TTA 


G 




2063 


354-375 




2019 


5 ' -ACA 


CTA 


AAC 


AAG 


GTC 


GGT 


CTA 


G 




2064 


346-367 




2020 


5 ' -GTA 


GCT 


CCA 


GAT 


GAA 


ATG 


TTT 


G 




2140 c 


1732-1753 




2021 


5 ' -GTA 


GCT 


CCA 


GAC 


GAA 


ATG 


TTT 


G 




2057 


831-852 


35 


2022 


5 ' -GTA 


GCT 


CCA 


GAT 


GAA 


ACG 


TTT 


G 




2053 c 


805-826 




2023 


5 ' -GTA ACT 


CCA 


GAT 


GAA 


ATG 


TTT 


G 




2056 


819-840 




2024 


5 ' -AGT 


GAA 


AAG 


ATG 


GCT 


GCT 


GC 






2048 c 


1438-1457 




2025 


5 ' -AGT 


GAG 


AAA 


ATG 


GCT 


GCT 


GC 






2047° 


1438-1457 




2026 


5 ' -TCC 


AAG 


CAT 


GCA 


TTA 


TGC 


AAA 


CG 




2047 c 


1368-1390 


40 


2027 


5'-TCG GTC TAG ATA GAG CTA AAA CG 




2047 c 


1319-1341 




2028 


5 ' -TAT GCT CTT CAA CAA TCA CG 






2047 c 


1267-1286 




2029 


5'-AGC CGT TGA GAC TTT GAA TAA G 






2047° 


1296-1317 




2030 


5 ' -CTT AAT GGT CTT GGT ATC G 








2047 c 


1345-1366 




2031 


5 ' -CGT GAC TGG GGT TCT GCT ATG A 






2049 c 


1096-1117 


45 


2032 


5 ' -CGT GAC TGG GGA TCA TCA ATG A 






2047° 


1096-1117 




2033 


5' -CGT GAC TGG GGT TCT GCC ATG A 






2057 


195-216 




2034 


5' -ATC AAG AAC ACT GGC TAT GTA G 






2050 c 


787-808 



50 



a These sequences were aligned to derive the corresponding primer. 

° The nucleotide positions refer to the pbpla sequence fragment 
1004) . 

c Sequence from databases . 



{SEQ ID NO 
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Annex XXXVII: 



Internal hybridization probes for specific 
detection of pbp sequences (continued) ♦ 



Originating DNA fragment 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 



15 



Resistance gene ; 



pbpl* ( cont inued ) 



2035 
2036 
2037 
2038 
2039 



5'-ATC AAG AAC ACT GGC TAC GTA G 
5'-ATC AAG AAC ACT GGT TAC GTA G 
5'-ATC AAA AAT ACT GGT TAT GTA G 
5'-ATC AAG AAT ACT GGC TAC GTA G 
5'-ATC AAA AAC ACT GGC TAT GTA G 



2051 c 
2047 
2057 
2052 c 
2053 c 



787-808 
1714-1735 
813-834 
757-778 
787-808 



20 
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Annex XXXXX: Internal hybridization probe for specific 

detection of mecA. 



Originating DNA fragment 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance gene : mecA 

1177 5'-GCT CAA CAA GTT CCA GAT TA 1178 a 1313-1332 



a Sequence from databases . 
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Annex XL* 



Specific and ubiquitous primers for nucleic acid 
amplification (hexA sequences). 



Originating DNA fragment 



SEQ ID NO 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 



15 



20 



Bacterial species: 



Streptococcus pneumoniae 



1179 5' -ATT TGG TGA CGG GTG ACT TT 
1181 b 5'-AGC AGC TTA CTA GAT GCC GT 



1183 a 
1183-1191° 



Sequencing primers 



1179 5' -ATT TGG TGA CGG GTG ACT TT 
1182 b 5 ' -AAC TGC AAG AGA TCC TTT GG 



1183 a 
1183 a 



431-450 
652-671 d 



431-450 
1045-1064 



25 



a 
b 

c 
d 



Sequences from databases. 

These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

These sequences were aligned to derive the corresponding primer. 

The nucleotide positions refer to the hexA sequence fragment (SEQ ID NO. 
1183). 
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Annex XLIs Internal hybridization probe for specific detection 

of hexA se<zuences. 



Originating DNA fragment 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



10 



Bacterial species : 



Streptococcus pneumoniae 



1180 a 



5 ' -TCC ACC GTT GCC AAT CGC A 



1183-1191 b 629-647 c 



15 



a This sequences is from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

k These sequences were aligned to derive the corresponding primer. 

20 c The nucleotide positions refer to the hexA sequence fragment (SEQ ID NO. 
1183). 
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Annex XLIIZi Specific and ubiquitous primers for nucleic acid 

amplification (pep sequence) . 



Originating DNA fragment 



SEQ ID NO 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



Bacterial species: 



Streptococcus pyogenes 



1211 
1210 b 



5' -ATT CTT GTA ACA GGC TTT GAT CCC 
5'-ACC AGC TTG CCC AAT ACA AAG G ' 



I2l5 a 
1215 a 



291-314 
473-494 



a Sequences from databases. 

D These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex XL IV: 



Specific and ubiquitous primers for nucleic acid 
amplification of S. Baprophyticus sequences of 
unknown coding potential. 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



Bacteria l species: 



staphylococcus Baprophyticus 



1208 



1209 a 



5 ' -TCA AAA AGT TIT CTA AAA AAT TTA C 74,1093, 

1198° 

5'-ACG GGC GTC CAC AAA ATC AAT AGG A 74,1093, 

1198 b 



169-193 c 



355-379° 



a This sequence is from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

° These sequences were aligned to derive the corresponding primer. 

c The nucleotide positions refer to the S. saprophyticus unknown gene sequence 
fragment (SEQ ID NO. 119B) . 
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Annex XLVs Molecular beacon internal hybridization probes for 

specific detection of antimicrobial 
resistance gene sequences* 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence 3 



SEQ ID 
NO. 



Nucleotide 
position 



Resistance gene: 



2250 
2251 



5' -CCS TCG GAT GGT GTC GTA TAC CGC GGA GTC 1954 b 
GCC CSC GG 

5' -CSS AGC CGT TCT CGC TGC GTT ACA TGC TGG 1954 b 
TGG C1C CS 



Resistance aerie : 



jnecA 



1231 



5 '-SCS AGC CCG AAG ATA AAA AAG AAC CTC TGC 1178 b 
TGC TCG C 



Resistance gene : 



parC 



1938 b 



1939 



5' -CCG CGC ACC ATT GCT TCG TAC ACT GAG GAG 1321 c 
TCT CCG CGC GG 

5' -GGA CCC GGA TGG TAG TAT CGA TAA TGA TCC 1321 c 
GCC AGC GGC CGG GIC G 



1955 b 5' -CGC GCA ACC ATT GCT TCG TAC ACT GAG GAG 1321 c 

TCI GCG CG 

Resistance gene : 

1239 



1240 



5' -GCG AGC GCA GAC CTT TCA GCA GAG GAG GCI 1051 
CGC 

5' -GCG AGC CGG CAA GAC AAT ATG ACA GCA AAA 1051 
TCG CIC GC 



218-243 
259-286 



1291-1315 



232-260 



317-346 



235-260 



860-880 



663-688 



1241 



5' -GCG AGC GGG GAA CGA GGA TGA TTT GAT TGG 1117 
CTC SC 



Resistance gene: 



1593 



5' -CCG AGC GAT TTA CCG GAT ACT TGG CTG ICG 1594 
CIC GG 



555-577 



835-845 



a Underlined nucleotides indicate the molecular beacon's stem. 

b This sequence is from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

c Sequence from databases . 
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Annex XLVIs Molecular beacon internal hybridization probe for 

specific detection of S. aureus gene sequences of 
unknown coding potential. 



SEQ ID NO. Nucleotide sequence 9 



Originating DNA fragment 

SEQ ID- Nucleotide 
NO. position 



Bacterial species : 



S. aureus 



1232 5'-££& £££ GCG CGA TTT TAT AAA TGA ATG TTG 1244 

ATA ACQ GQC I££ • 



53-80 



a Underlined nucleotides indicate the molecular beacon's stem. 
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Annex XLVII: Molecular beacon internal hybridization probes for 

specific detection of tuf sequences. 



Originating DNA fragment 



SEQ ID NO. 


Nucleotide 


sequence a 


SEQ ID 
NO. 


Nucleotide 
position 


Bacterial 


species : 




Chlamydia pneumoniae 






2091 


5'-CGC QAQ 
TTC TTG 


TTG 
GTC 


AGA TGG AAC TTA GTG AGC 
GCG 


20 


157-183 


2092 


5'^CGC GAC 
TGC AGS 


GAA 


AGA ACT TCC TGA AGG TCG 
AG 


20 


491-516 


Bacterial 


species : 




Chlamydia trachomatis 






2213 


5 ' -CGT QCC 
GAC GCT 


ATT 
GAA 


GAC ATG ATT TCC GAA GAA 
GGC ACG 


173 9 b 


412-441 


Bacterial 


snecies : 




Enterococcus faecalis 






1236 


5'-GCG AGC 
GGC TCG 


CGT 
C 


GGT GAA GTT CGC GTT GGT 


883 


370-391 


Bacterial 


species : 




Enterococcus faecium 






1235 


5'-GCG AGC 
TGC TGG 


CGA 
CTC 


AGT TGA AGT TGT TGG TAT 


64 


412-437 


Bacterial 


species : 




Legionella pneumophila 






2084 c 


5 ' -CAC GCG 
TTT TGC 


TCA 
GCG 


ACA CCC GTA CAA GTC GTC 
IG 


112 


461-486 


Bacterial 


snecies: 




Mycoplasma pneumoniae 






2096 c 


5'-CGC gac 


CGG 


TAC CAC GGC CAG TAA TCG 


2097 b 


658-679 



TGT CGC G 
Bacterial species: 

2177 



2178 



2179 



5 / - GGC ACG £AC AAA CCA TTC CTG CTG CCT 
ATC GAA ACG TGT TCC CGI GCC 

5 ' -GGC ACG ACA AAC CAT TCC TGC TGC CTA 
TCG AAC GIG CC 

5' -GGC AGC TCT ACT TCC GTA CCA CTG ACG 
TAA CCG GCI GCC 



126 



126 



126 



323-357 



323-348 



692-718 



a Underlined nucleotides indicate the molecular beacon's stem. 
b Sequence from databases. 

c This sequence is from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex XLVII: Molecular beacon internal hybridization probes for 

specific detection of tuf sequences (continued) • 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence 3 SEQ ID Nucleotide 

NO. position 



Bacterial species : Pseudomonas aeruginosa 

2122 5' -£CS AGC GAA TGT AGG AGT CCA GGG TCT 153 , 880, 213B b * c 280-302 d 

CTG CTC GG 

Bacterial species : Staphylococcus aureus 

2186 5' -ACS CCC TCA AAG CAG AAG TAT ACG TAT 1728 615-646 

TAT CAA AAG ACG CGC GI 

Bacterial group : Staphylococcus sp. other than S. aureus 

1233 S'-fiCG AGC GTT ACT GGT GTA GAA ATG TTC 878 372-394 

CGG CTC GC 

Funaal species : Candida albicans 

2073 5' - CCG AGC AAC ATG ATT GAA CCA TCC ACC 408 404-429 

AAC TGG CTC GG 

Fungal species : Candida dubliniensis 

2074 5 ' - CCG AGC AAC ATG ATT GAA GCT TCC ACC 414 416-441 

AAC TGG CTC GG 

Fungal species : Candida glabrata 

2110 b 5'-GCG GGC CCT TAA CGA TTT CAG CGA ATC 417 307-335 

TGG ATT CAfi CCC GC 

2111 5'-GCG GGC ATG TTG AAG CCA CCA CCA ACG 417 419-447 

CTT CCT GGC CCG C 

Funga 1 spec i e s : Candida krusei 

2112 b 5'-£CG GGC TTG ATG AAG TTT GGG TTT CCT 422 318-347 

TGA CAA TTG CCC GC 

2113 5'-£££ GGC ACA AGG GTT GGA CTA AGG AAA 422 419-447 

CCA AGG CAfi CCC GC 

2114 5'-£CG GGC ATC GAT GCT ATT GAA CCA CCT 422 505-533 

GTC AGA CCG CCC GC 



a Underlined nucleotides indicate the molecular beacon's stem. 
b Sequence from databases. 

c These sequences were aligned to derive the corresponding' primer. 

d The nucleotide positions refer to the P. aeruginosa tuf sequence fragment (SEQ 
ID NO. 153) . 
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Annex XLVIIs Molecular beacon internal hybridization probes for 

specific detection of tuf sequences (continued) . 



SEQ ID NO. Nucleotide sequence 3 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



Funaal species : 



Candida lusitaniae 



2115 b 5 ' -GCG GGC GGT AAG TCC ACC GGT AAG ACC 

TTG TTG £££ CGC 



2116 



2117 



5 '-GCG GGC GTA AGT CAC CGG TAA GAC CTT 
GTT GGG GCG £ 

5' -GCG GGC GAC GCC ATT GAG CCA CCT TCG 
AGA GCC GGC 



Funaal species: 



2118 b 5' -GCG GGC TCC TTG ACA ATT TCT TCG TAT 

CTG TTC TTG GCC CGC 



Funaal species : 



Candida tropicalis 



2119 



2120 



5' -GCG GGC TTA CAA CCC TAA GGC TGT TCC 
ATT CGT TGC CCG C 

5' -GCG GGC AGA AAC CAA GGC TGG TAA GGT 
TAC CGG AGC CCG C 



424 



424 



424 



426 



429 



429 



Fwigel species: 



Cryptococcus neoformans 



304-330 



476-502 



512-535 



301-330 



357-384 



459-487 



2106 



2107 



5 ' -GCG AGC AGA GCA CGC CCT CCT CGC CGC 
TCG C 

5 ' -GCG AGC TCC CCA TCT CTG GTT GGC ACG 
CIC GC 



623, 1985, 1986 c 226-244 d 



623 , 1985, 1986° 390-408 d 



Bacterial genus : 



Legionella sp. 



2083 



5' -CCG CCG ATG TTC CGT AAA TTA CTT GAI 
GAA GGT CGA GCC GGC GG 



111-112° 



488-519 e 



a Underlined nucleotides indicate the molecular beacon's stem. 

b This sequence is from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

c These sequences were aligned to derive the corresponding primer. 

d The nucleotide positions refer to the C. neoformans tuf (EF-1) sequence 
fragment {SEQ ID NO. 623). 

e The nucleotide positions refer to the L. pneumophila tuf (EF-1) sequence 
fragment (SEQ ID NO. 112). 
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Annex XLVIX: Molecular beacon internal hybridization probes for 

specific detection of tuf sequences (continued) . 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence 3 



SEQ ID 
NO. 



Nucleotide 
position 



Fungal genus : 



Candida sp 



2108 



5 ' -GCG GGC AAC TTC RTC AAG AAG GTT GGT 
TAC AAC CCfi £££ ££ 



414,417, 
422,424, 
426,429, 624 b 



52-80 c 



2109 



5 ' - GCG SfiC CCA ATC TCT GGT TGG AAY GGT 
GAC AAG CCC G£ 



Same as SEQ 
ID NO. 2108 



100-125 c 



Bacteri al group : 



Pseudaxnonads 



2121 



5 ' - CGA ££Q CIA GCC GCA CAC CAA GTT CQQ 
£3£ Q 



153-155, 
205,880, 2137 d , 
2138 d ' b 



598-616 e 



a Underlined nucleotides indicate the molecular beacon's stem. 

b These sequences were aligned to derive the corresponding primer. 

c The nucleotide positions refer to the C. albicans tuf (EF-1) sequence fragment 
(SEQ ID NO. 624) . . 

d Sequence from databases. 

e The nucleotide positions refer to the P. aeruginosa tuf sequence fragment (SEQ 
ID NO. 153) . 
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Annex XLVIII: Molecular beacon internal hybridization probes for 

specific detection of ddl and mtl gene sequences. 

Originating DNA fragment 

SEQ ID NO. Nucleotide sequence 3 SEQ ID Nucleotide 

NO. position 



Bacterial species : E. faecium (ddl) 

1237 S'-QQQ £GC CGC GAA ATC GAA GTT GCT GTA 1242 b 334-359 

TTA GG£ CTC 

Bacterial species : E. faecalis (mtl) 

1238 5'- GCG GGC GTT AAT TTT GGC ACC GAA 1243 b 631-656 

GAA GAG Q1Q QQ 



a Underlined nucleotides indicate the molecular beacon's stem, 
k Sequence from databases. 
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Annex XLIX: Internal hybridization probe for specific detection 

of S. aureus sequences of unknown coding potential. 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID - Nucleotide 

NO. position 



Bacterial species : Staphylococcus aureus 

1234 5 ' -ACT AAA TAA ACG CTC ATT CG 1244 35-54 



f 



326 



WO 01/23604 



PCT/CA00/01150 



Annex L: 



Specific and 
amplification 
sequences ) • 



ubiquitous primers 
(antimicrobial agent i 



for nucleic acid 



SEQ ID NO. 



Nucleotide sequence 



Resistance gene : 



aac (2')-Ta 



1344 
1345 b 

1346 
1347 b 



5'-AGC AGC AAC GAT GTT ACG CAG CAG 
S'-CCC GCC GAG CAT TTC AAC TAT TG 

5 ' -GAT GTT ACG CAG CAG GGC AGT C 
5'-ACC AAG CAG GTT CGC AGT CAA GTA 



Resistance aene: 



aac (3') -lb 



1349 
1350 b 



5 ' -CAG CCG ACC AAT GAG TAT CTT GCC 
5' -TAA TCA GGG CAG TTG CGA CTC CTA 



Resistance gene : 



aac (3') -lib 



1352 
1353 b 

1354 
1355 b 



5 ' -CCA CGC TGA CAG AGC CGC ACC G 
5' -GGC CAG CTC CCA TCG GAC CCT G 

5' -CAC GCT GAC AGA GCC GCA CCG 
5'-ATG CCG TTG CTG TCG AAA TCC TCG 



Re stance ge^e: 



aac(3'J-XVa 



1357 
1358 b 

1359 
1360 b 



5 ' -GCC CAT CCA TTT GCC TTT GC 
5'-GCG TAC CAA CTT GCC ATC CTG AAG 

5'-TGC CCC TGC CAC CTC ACT C 
5'-CGT ACC AAC TTG CCA TCC TGA AGA 



Resistance gene : 



aac (3') -Via 



Originating DNA fragment 



SEQ ID 
NO. 



1348 a 
1348 a 

1348 a 
1348 a 



1351 a 
1351 a 



1356 a 
1356 a 

1356 a 
1356 a 



1361 a 
1361 a 

1361 a 
1361 a 



Nucleotide 
position 



163-186 
392-414 

172-193 
467-490 



178-201 
356-379 



383- 404 
585-606 

384- 404 
606-629 



295-314 
517-540 

356-374 
516-539 



1362 
1363 b 

1364 
1365 b 



5' -CGC CGC CAT CGC CCA AAG CTG G 
5' -CGG CAT AAT GGA GCG CGG TGA CTG 

5' -TTT CTC GCC CAC GCA GGA AAA ATC 
5 '-CAT CCT CGA CGA ATA TGC CGC G 



Resistance aene: 



aac (6') -la 



1367 
1368 b 

1379 
1380 b 



5' -CAA ATA TAC TAA CAG AAG CGT TCA 
5'-AGG ATC TTG CCA ATA CCT TTA T 

5 ' -AAA CCT TTG TTT CGG TCT GCT AAT 
5' -AAG CGA TTC CAA TAA TAC CTT GCT 



1366 a 
1366 a 

1366 a 
1366 a 



1371 a 
1371 a 

1371 a 
1371 a 



285-306 
551-574 

502-525 
681-702 



56-79 
269-290 

153-176 
320-343 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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L: Specific and ubiquitous primers for nucleic acid 
amplification (antimicrobial agents 
sequences) (continued) • 



Originating DNA fragment 



SEQ ID NO 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



Resistance 


aene 


* 
* 




aa 


c(€ 














1372 


5' 


-GCT 


TTC 


GTT 


GCC 


TTT 


GCC 


GAG 


GTC 


1376 a 


157 


-180 


1373 b 


5' 


-CAC 


CCC 


TGT 


TGC 


TTC 


GCC 


CAC 


TC 


1376 a 


304 


-326 


1374 


5' 


-AGA 


TAT 


TGG 


CTT 


CGC 


CGC 


ACC 


ACA 


1376 a 


104 


-127 


1375 b 


5' 


-ccc 


TGT 


TGC 


TTC 


GCC 


CAC 


TCC 


TG 


1376 a 


301 


-323 


Resistance 


aene 


* 




an 


t(3 


'J-Xa 












1377 


5' 


-GCC 


GTG 


GGT 


CGA 


TGT 


TTG 


ATG 


TTA 


1381 a 


100 


-123 


1378 b 


5' 


-GCT 


CGA 


TGA 


CGC 


CAA 


CTA 


CCT 


CTG 


1381 a 


221 


-244 


1379 


5' 


-AGC 


AGC 


AAC 


GAT 


GTT 


ACG 


CAG 


CAG 


1381 a 


127 


-150 


1380° 


5' 


-CGC 


TCG 


ATG 


ACG 


CCA 


ACT 


ACC 


TCT 


1381 a 


222 


-245 


Resistance 


ger^e,: 


* 




ant (4 




'a 












1382 


5' 


-TAG 


ATA 


TGA 


TAG 


GCG 


GTA 


AAA 


AGC 


1386 a 


149 


-172- 


1383 b 


5' 


-ccc 


AAA 


TTC 


GAG 


TAA 


GAG 


GTA 


TT 


1386 a 


386 


-408 


1384 


5' 


-GAT 


ATG 


ATA 


GGC 


GGT 


AAA 


AAG 


C 


1386 a 


151 


-172 


1385 b 


5' 


-TCC 


CAA 


ATT 


CGA 


GTA 


AGA 


GGT 


A 


1386 a 


388 


-409 


Resistance 


aene: 






aph(3')-l 


'a 












• 1387 


5' 

m 


-TTA 


TGC 


CTC 


TTC 


CGA 


CCA 


TCA 


AGC 


1391 a 


233- 


-256 


1338 b 


5' 


-TAC 


GCT 


CGT 


CAT 


CAA 


AAT 


CAC 


TCG 


1391 a 


488- 


-511 


1389 


5' 


-GAA 


TAA 


CGG 


TTT 


GGT 


TGA 


TGC 


GAG 


__1391 a 


468- 


-491 



1390 b 5 ' -ATG GCA AGA TCC TGG TAT CGG TCT 

Resistance aene : aph(3')-XIa 



1392 

1393 b 

1394 
1395 b 



5 ' -TGG GTG GAG AGG CTA TTC GGC TAT 
5 ' -CAG TCC CTT CCC GCT TCA GTG AC 

5 ' -GAC GTT GTC ACT GAA GCG GGA AGG 
5' -CTT GGT GGT CGA ATG GGC AGG TAG 



1391 a 



1396 a 
1396 a 

1396 a 
1396 a 



669-692 



43-66 
250-272 

244-267 
386-409 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex L: Specific and ubiquitous primers for nucleic acid 

amplification (antimicrobial agents resistance genes 
sequences) (continued). 



SEQ ID NO. Nucleotide sequence 



Resistan ce aene: aph ( 3 ' ) -Ilia 

1397 5'-GTG GGA GAA AAT GAA AAC CTA T 

1398 b 5'-ATG GAG TGA AAG AGC CTG AT 

1399 5'-ACC TAT GAT GTG GAA CGG GAA AAG 

1400 b 5'-CGA TGG AGT GAA AGA GCC TGA TG 

Resistance aene : aph(3')-VIa 

1402 5 ' -TAT TCA ACA ATT TAT CGG AAA CAG 

1403 b 5' -TCA GAG AGC CAA CTC AAC ATT TT 

1404 5 ' -AAA CAG CGT TTT AGA GCC AAA TAA 

1405 b 5' -TTC TCA GAG AGC CAA CTC AAC ATT 



Resistance gene : 



Resistance genes : 

1417 5' -TGG 

1418 b 5'-ATG 

Resistance gene: 

1419 5'-CGA TGA 

1420 b 5'-TGC TTT 

1421 5' -AAT TAG 

1422 b 5 ' -GAA ATC 



blaCARB 



blaCTX-M-1, blaCTX-M-2 



blaCTX-M-1 

ATA AGC TGA TTT CTC ACG 
ACC CAG CGT CAG ATT ACG 

AGC GGC AGT CGG GAG GAA 
AGC TTA TTC ATC GCC ACG 



Originating DNA fragment 



SEQ ID Nucleotide 
NO. position 



1401 a 


103 


-124 




j j -j 




1401 a 


160 


-183 


1401 a 


354 


-376 


1406 a 


18 


-41 


1406 a 


175 


-197 


1406 a 


36 


-59 


1406 a 


177 


-200 


1411 a 


351 


-374 


1411 a 


556 


-577 


1411 a 


205 


-227 


1411 a 


329 


-353 


1416 a 


793 


-813 


1416 a 


975 


-995 


1416 a 


90- 


110 


1416 a 


439 


-459 



1423 a 


314- 


338 


1423 a 


583- 


-604 


1423 a 


410- 


433 


1423 a 


580- 


603 


1423 a 


116- 


139 


1423 a 


405- 


428 



1407 5'-CCC TGT AAT AGA AAA GCA AGT AGG 

1408 b 5'-TTG TCG TAT CCC TCA AAT CAC C 

1409 5 ' -TGG GAT TAC AAT GGC AAT CAG CG 

1410 b 5'-GGG GAA TAG GTC ACA AGA TCT GCT T 

Resistance aene : blaCMY-2 

1412 5 '-GAG AAA ACG CTC CAG CAG GGC 

1413 b 5 '-CAT GAG GCT TTC ACT GCG GGG 

1414 5 ' -TAT CGT TAA TCG CAC CAT CAC 

1415 b 5'-ATG CAG TAA TGC GGC TTT ATC 



TTA ACT AYA ATC CSA TTG CGG A 
CTT TAC CCA GCG TCA GAT T 



Sequence from databases. 

These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex Lt 



Specific and ubiquitous 
ampl if icat ion ( ant imi crobial 
sequences) (continued) • 



for nucleic acid 
agent s r e s i s t anc e gene s 



Originating DNA fragment 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



ft . 

Resistance 


aene 


* 




blaCTX-W- 


■2 














1424 


5' 


-GTT 


AAC 


GGT GAT GGC 


GAC 


GCT 


AC 




1428 a 


30 


-52 


1425 b 


5' 


-GAA 


TTA 


TCG GCG GTG 


TTA 


ATC 


AGC 




1428 a 


153 


-176 


1426 


5' 


-CAC 


GCT 


CAA TAC CGC 


CAT 


TCC 


A 




1428 a 


510 


-531 


1427° 




-TTA 


Ten. 


ccc act acc* 


CAT 


GAT 


TTC 




1428 a 

X U £t O 


687 


-7i n 


Resistance 


aene 


* 

* 




blaIMP 
















1429 


5' 


-TTT 


ACG 


GCT AAA GAT 


ACT 


GAA 


AAG 


T 


1433 a 


205 


-229 


1430 b 

X 1* <J u 


s ' 

■j 


-{ITT 


TAA 


TAA AAC AAC 


CAP 


CGA 


ATA 


AT 


JL ^ J 


jij 


J J o 


1431 


5' 


-TAA 


TTG 


ACA CTC CAT 


TTA 


CGG 


CTA 


A 


1433 a 


191 


-215 


1432 b 


5' 


-ACC 


GAA 


TAA TAT TTT 


CCT 


TTC 


AGG 


CA 


1433 a 


497 


-522 


Resistance 


aene 


* 
• 




blaOXA2 
















1434 


5' 


-CAC 


AAT 


CAA GAC CAA 


GAT 


TTG 


CGA 


T 


1438 a 


319 


-343 


1435 b 


5' 


-GAA 


AGG 


GCA GCT CGT 


TAC 


GAT, AGA 


G 


1438 a 


532 


-556 


Resistance 


aene 


* 
• 




blaOXAlO 
















1436 


5' 


-CAG 


CAT 


CAA CAT TTA 


AGA 


TCC 


CCA 




1439 a 


194 


-217 


1437 b 


5' 


-CTC 


CAC 


TTG ATT AAC 


TGC 


GGA 


AAT 


TC 


1439 a 


479 


-504 


EfiLSistan.ee.. 


gene; 


» 




blaPER-1 
















1440 


5' 


-AGA 


CCG 


TTA TCG TAA 


ACA 


GGG 


CTA 


AG 


1442 a 


281 


-306 


1441 b 


5' 


-TTT 


TTT 


GCT CAA ACT 


TTT 


TCA 


GGA 


TC 


1442 a 


579 


-604 



Resistance aene : 



blaPER-2 



1443 
1444 b 



5 ' -CTT CTG CTC TGC TGA TGC TTG GC 

5 ' -GGC GAC CAG GTA TTT TGT AAT ACT GC 



Resistance genes: 



bl&PER-l, blaPER-2 



1446 
1447 b 

1448 
1449 b 



5 ' -GGC CTG YGA TTT GTT ATT TGA ACT GGT 
5 ' -CGC TST GGT CCT GTG GTG GTT TC 

5' -GAT CAG GTG CAR TAT CAA AAC TGG AC 
5 ' -AGC WGG TAA CAA YCC TTT TAA CCG CT 



a Sequence from databases . 

b These sequences are from the complementary DNA strand of 
originating fragment given in the Sequence Listing. 
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1445 a 


32 


-54 


1445 a 


304 


-329 


1442 a 


414 


-440 


1442 a 


652 


-674 


1442 a 


532 


-557 


1442 a 


671 


-696 


the 


sequence 


of 
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Annex L: Specific and ubiquitous primers for nucleic acid 

amplification (antimicrobial agents resistance genes 
sequences) (continued) . 



Originating DNA fragment 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance aene : hlaSHV 

1883 5'-AGC CGC TTG AGC AAA TTA 

1884° 5'-GTA TCC CGC AGA TAA ATC 

1885 5 ' -AGC GAA AAA CAC CTT GCC 

1884 b 5'-GTA TCC CGC AGA TAA ATC 

Resistance aene : blaTEM 

1906 5'-CCT TAT TCC CTT TTT TGC 

1907 b 5 ' -CAC CTA TCT CAG CGA TCT 

1908 5 ' -AAC AGC GGT AAG ATC CTT 

1907 b 5' -CAC CTA TCT CAG CGA TCT 

Resistance aene : cat J 

2145 5'-GCA AGA TGT GGC GTG TTA 

2146 b 5'-GGG GCG AAG AAG TTG TCC 

Resistance gene : catJX 

2148 5 ' -CAG ATT AAA TGC GGA TTC 

2149 b 5' -ATC AGG TAA ATC ATC AGC 

Resista nce aene : ca t JXX 

2151 5 ' -ATA TTT CAG CAT TAC CTT 

2152 b 5 ' -TAC ACA ACT CTT GTA GCC 

Resista nce aene : catP 

2154 5 r -CGC CAT TCA GAG TTT AGG AC 2156 a 178-19*7 

2155 b 5 ' -TTC CAT ACC GTT GCG TAT CAC TT 2156 a 339-361 

Resistance aene : cat 

2157 5 ' -CCA CAG AAA TTG ATA TTA GTG TTT TAT 2159 a 89-115 

2158 b 5'-TCG CTA TTG TAA CCA GTT CTA 2159 a 201-221 

2160 5 ' -TTT TGA ACA CTA TTT TAA CCA GC 2162 a 48-70 

2161 b 5 '-GAT TTA ACT TAT CCC AAT AAC CT 2162 a 231-253 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 



AAC TA 1900 a 71-93 

ACC AC 1900 a 763-785 

GAC 1900 a 313-333 

ACC AC 1900 a 763-785 



GG 1927 a 27-46 

GTC T 1927 a 817-838 

GAG AG 1927 a 148-170 

GTC T 1927 a 817-838 



CGG T 2147 a 363-384 

ATA TT 2147 a 484-506 



AGC C 2150 a 67-88 

GGA TA 2150 a 151-173 



GGG TT 2153 a 419-441 

GAT TA 2153 a 603-625 
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Annex L: Specific and ubiquitous primers for nucleic acid 

amplification (antimicrobial agents resistance genes 
sequences) (continued) . 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance gene : dfrA 

1450 5'-ACC ACT GGG AAT ACA CTT GTA ATG GC 1452 a 106-131 

1451 b 5'-ATC TAC CTG GTC AAT CAT TGC TTC GT 1452 a 296-321 

Resistance aene : dhfrla 

1457 5' -CAA AGG TGA ACA GCT CCT GTT T 1461 a 75-96 

1458° 5'-TCC GTT ATT TTC TTT AGG TTG GTT AAA 1461 a 249-275 

1459 5' -AAG GTG AAC AGC TCC TGT TT 1461 a 77-96 

1560 b 5' -GAT CAC TAC GTT CTC ATT GTC A 1461 a 207-228 

Resistance genes : dhfrla , dhfrXV 

1453 5'-ATC GAA GAA TGG AGT TAT CGG RAA TG 1461 a 27-52 

1454° 5 ' -CCT AAA AYT RCT GGG GAT TTC WGG A 1461 a 384-408 

1455 5'-CAG GTG GTG GGG AGA TAT ACA AAA 1461 a 290-313 

1456 b 5' -TAT GTT AGA SRC GAA GTC TTG GKT AA 1461 a 416-441 

Resistance gene : dhfrlh 

1466 5'-AAG CAT TGA CCT ACA ATC AGT GT 1470 a 98-120 

1467 b 5 ' -AAT ACA ACT ACA TTG TCA TCA TTT GAT 1470 a 204-230 

1468 5'-CGT TAC CCG CTC AGG TTG GAC ATC AA 1470 a 183-208 

1469 b 5' -CAT CCC CCT CTG GCT CGA TGT CG 1470 a 354-376 

Resistance gene : dhfrV 

1471 5 ' -GAT AAT GAC AAC GTA ATA GTA TTC CC 1475 a 208-233 

1472 b 5 ' -GCT CAA TAT CAA TCG TCG ATA TA 1475 a 342-364 

1473 5'-TTA AAG CCT TGA CGT ACA ACC AGT GG 1475 a 95-120 

1474 b 5 ' -TGG GCA ATG TTT CTC TGT AAA TCT CC 1475 a 300-325 

Resistance genes: dhfrlb, dhfrV 

1462 5 ' -GCA CTC CCY AAT AGG AAA TAC GC 1470 a 157-179 

1463 b 5' -AGT GTT GCT CAA AAA CAA CTT CG 1470 a 405-427 

1464 5'-ACG TTY GAA TCT ATG GGM GCA CT 1470 a 139-161 

1465 b 5 ' -GTC GAT AAG TGG AGC GTA GAG GC 1470 a 328-350 



a Sequence from databases. 

° These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex L: Specific and ubiquitous primers for nucleic acid 

amplification (antimicrobial agents resistance genes 
sequences) (continued) . 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



Resistance aerie: 



dhfrVI 



1476 


5' 


-GGC 


GAG 


CAG 


CTC 


CTA 


TTC 


AAA 


G 




1480 a 


79- 


■100 


1477 b 


5' 


-TAG 


GTA 


AGC 


TAA 


TGC 


CGA 


TTC 


AAC 


A 


1480 a 


237 


-261 


1478 


5' 


-GAG 


AAT 


GGA 


GTA 


ATT 


GGC 


TCT 


GGA 


TT 


1480 a 


31 


-56 


1 AlQb 


5' 


-GCG 


nnn 


TAC 


ACA 


ACA 


TCA 


GGG 


TCA 


T 








Resistance 


aene: 


■ 




dhfrVTI 
















1485 


5' 


-AAA 


ATG 


GCG 


TAA 


TCG 


GTA 


ATG 


GC 




1489 a 


32 


-54 


1486° 


5' 


-CAT 


TTG 


AGC 


TTG 


AAA 


TTC 


CTT 


TCC 


TC 


1489 a 


189 


-214 


1487 


5' 


-AAT 


CGA 


AAA 


TAT 


GCA 


GTA 


GTG 


TCG 


AG 


1489 a 


166 


-191 


1488 b 


5' 


-AGA 


CTA 


TTG 


TAG 


ATT 


TGA 


CCG 


CCA 




1489 a 


294 


-317 


Resistance 


aenes : 




dhfrVII, 


dhfrXVII 










1481 


5' 


-RTT 


ACA 


GAT 


CAT 


KTA 


TAT 


GTC 


TCT 




1489 a 


268 


-291 


1482 b 


5' 


-TAA 


TTT 


ATA 


TTA 


GAC 


AWA 


AAA 


AAC 


TG • 


1489 a 


421- 


-446 


1483 


5' 


-CAR 


YGT 


CAG 


AAA 


ATG 


GCG 


TAA 


TC . 




1489 a 


23 


-45 


1484 b 


5' 


-TKC 


AAA 


GCR 


WTT 


TCT 


ATT 


GAA 


GGA 


AA" 


1489 a 


229 


-254 


Resistance 


gene; 


» 




dh 


frV2 


rri 
















1490 


5' 


-GAC 


CTA 


TGA 


GAG 


CTT 


GCC 


CGT 


CAA 


A 


1494 a 


144- 


-168 


1491 b 


5' 


-TCG 


CCT 


TCG 


TAC 


AGT 


CGC 


TTA 


ACA 


AA 


1494 a 


376- 


-401 


1492 


5' 


-CAT 


TTT 


AGC 


TGC 


CAC 


CGC 


CAA 


TGG 


TT 


1494 a 


18- 


-43 



1493° 5 ' -GCG TCG CTG ACG TTG TTC ACG AAG A 

Resista nce aene : 



1495 
1496 b 



1494 a 



1497 
1498° 



5 ' -TCT CTA AAC ATG ATT GTC GCT GTC 
5 ' -CAG TGA GGC AAA AGT TTT TCT ACC 

5'-CGG ACG ACT TCA TGT GGT AGT CAG T 
5' -TTT GTT TTC AGT AAT GGT CGG GAC CT 



1499 a 
1499 a 

1499 a 
1499 a 



245-269 



7-30 
133-156 

171-195 
446-471 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 



333 



WO 01/23604 



PCT/CA00/01150 



Annex L: Specific and ubicjuitous primers for nucleic acid 
amplification (antimicrobial agents resistance genes sequences) 
(continued) • 



Originating DNA fragment 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance gene: 



dhfrXII 



1500 
1501 b 

1502 
1503° 



5'-ATC GGG TTA TTG GCA ATG GTC CTA 
5'-GCG GTA GTT AGC TTG GCG TGA GAT T 

5'-GCG GGC GGA GCT GAG ATA TAC A 
5'-AAC GGA GTG GGT GTA CGG AAT TAC AG 



Resista nce aene 



1505 
1506 b 



5' -ATT TTT CGC AGG CTC ACC GAG AGC 

5' -CGG ATG AGA CAA CCT CGA ATT CTG CTG 



Resistance gene : 



dhfrXV 



1508 
1509 b 

1510 
1511 b 



5 ' -AGA ATG TAT TGG TAT TTC CAT CTA TCG 
5 ' -CAA TGT CGA TTG TTG AAA TAT GTA AA 

5 ' -TGG AGT GCC AAA GGG GAA CAA T ; 
5'-CAG ACA CAA TCA CAT GAT CCG TTA TCG 



Resistance aene : 



dhfrXVlI 



1513 
1514° 

1515 
1516 b 



5 '-TTC AAG CTC AAA TGA AAA CGT CC 

5' -GAA ATT CTC AGG CAT TAT AGG GAA T 

5 ' -GTG GTC AGT AAA AGG TGA GCA AC 
5'-TCT TTC AAA GCA TTT TCT ATT GAA GG 



2102 
2103 b 



5'-CAC CTT CAC CCT GAC CGA CG 

5 ' -CGA ACC AGC GGA AAT AGT TGG AC 



Resista nce genes : 



1528 
1529° 



5 ' -AAC TTG AGC GAT TTT CGG ATA CCC TG 
5 ' -TTG CCG ATG AAA TAA CCG CCG ACT 



1504 a 
1504 a 

1504 a 
1504 a 



1507 a 
1507 a 



1512 a 
1512 a 

1512 a 
1512 a 



1517 a 
1517 a 

1517 a 
1517 a 



2105 a 
2105 a 



1530 a 
1530 a 



50-73 
201-225 

304-325 
452-477 



106-129 
413-439 



215-241 
336-361 

67-88 
266-292 



201-223 
381-405 

66-88 
232-257 



822-841 
948-970 



80-105 
317-340 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex Li Specific and ubiquitous 

amplification (antimicrobial 
sequence s ) ( cont inued ) • 



primers for nucleic acid 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



Resistance gene : 



1531 
1532 b 

1533 
1534° 



5'-TCT TTT TGT TAC GAC ATA CGC TTT T 
5' -AGT GCT TCT TTA TCC GCT GTT CTA 

5'-CAG CGG ATA AAG AAG CAC TAC ACA TT 
5' -CCT CCT GAA ATA AAG CCC GAC AT 



Resistance gene,: 



gyrA 



1340 
1341 b 

1936 
1937 b 



5 ' -GAA CAA GGT ATG ACA CCG GAT AAA T 
5 ' -GAT AAC TGA AAT CCT GAG CCA TAC G 

5' -TAC CAC CCG CAC GGC 

5 ' -CGG AGT CGC CGT CGA TG 



1535 a 
1535 a 

1535 a 
1535 a 



1299 a 
1299 a 

1954 a 
1954 a 



152-176 
456-479 

461-486 
727-749 



163-188 
274-299 

205-219 
309-325 



1942 
1937° 



5 ' -GAC TGG AAC AAA GCC TAT AAA AAA TCA 
5' -CGG AGT CGC CGT CGA TG 



1954 a 
1954 a 



148-174 
309-325 



2040 
2041 b 



5 ' -TGT GAC CCC AGA CAA ACC C 
5 ' -GTT GAG CGG CAG CAC TAT CT 



Resistance aene: 



inhA 



2098 
2099 b 



5'-CTG AGT CAC ACC GAC AAA CGT C 
5 ' -CCA GGA CTG AAC GGG ATA CGA A 



Resistance genes : 



linA, linA 



1537 b 

1538 
1539 b 



0 • -AtiA TUT AT'l' AAC AAA ACA ACA A 

5 ' -CTT TGT AAT TAG TTT CTG AAA ACC A 

5 ' -TTA GAA GAT ATA GGA TAC AAA ATA GAA G 
5' -GAA TGA AAA AGA AGT TGA GCT T 



Resistance aene : 



1541 
1542 b 

1543 
1544 b 



5 ' -TGA TAA TCT TAT ACG TGG GGA ATT T 
5 ' -ATA ATT TTC TAA TTG CCC TGT TTC AT 

5' -GGG CAA TTA GAA AAT TAT TTA TCA GA 
5 ' -TTT TAC TCA TGT TTA GCC AAT TAT CA 



2054 a 
2054 a 



2101 a 
2101 a 



1540 a 

1540 a 
1540 a 



1545 a 
1545 a 

1545 Q 
1545 a 



33-51 
207-226 



910-931 
1074-1095 



352-376 

187-214 
404-425 



246-270 
359-384 

367-392 
579-604 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 

335 



WO 01/23604 PCT/CA00/01 150 



Annex L: Specific and ubiquitous primers for nucleic acid 

amplification (antimicrobial agents resistance genes 
sequence s ) ( cont inued ) . 

Originating DNA fragment 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance gene : mefA 



1546 
1547 b 


5'- 
5'- 


CAA 
-TAA 


GAA 
TTC 


GGA ATG 
CCA AAT 


GCT 
AAC 


GTA 
CCT 


CTA 
AAT 


C 

AAT 


AGA 


1548 a 
1548 a 


625 
816 


-646 
-842 


Resistance 


aene: 






mefE 


















1549 
1550 b 


5'- 
5'- 


■GCT 
-TAG 


TAT 
CAA 


TAT TAG 
GTG ACA 


GAA 
TGA 


GAT 

TAC 


TAG 
TTC 


GGG 
CGA 


GC 


1551 a 
1551 a 


815 
1052 


-840 
-1075 


Resistance 


aenes 


* 
* 




mefA, 


met 


E 














1552 
1553 b 


5'- 

5'- 


■GGC 
•CAA 


AAG 
TGC 


CAG TAT 
TAC GGA 


CAT 
TAA 


TAA 
ACA 


TCA 
ATA 


CTA 
CTA 


TC 


1548 a 
1548 a 


50 
318 


-73 
-343 


1554 
1555 b 


5'- 
5'- 


■AGA 
•TAG 


AAA 
TAA 


TTA AGC 
AAA CCA 


CTG 
ATG 


AAT 
ATT 


ATT 
TAC 


TAG 
ACC 


GAC 
G 


1548 a 
1548 a 


1010 
1119 


-1035 
-1143 


Resistance 


oenes 


• 
• 






mpbK 














1556 
1557 b 


5'- 
5'- 


•ACT 
•GAA 


GTA 
CGG 


CGC ACT 
CAG GCG 


TGC 
ATT 


AGC 
CTT 


CCG 
GAG 


ACA 
CAT 


T 


1560 a 
1560 a 


33 
214 


-57 
-237 


1558 
1559 b 


5'- 
5'- 


•GTG 
■GCC 


GTG 
GCA 


GTG CAT 
GCG AGG 


GGC 
TAC 


GAT 
TCT 


CTC 
TCG 


T 

TTA 




1560 a 
1560 a 


583 
855 


-604 
-878 


Resistance 


crene : 






mupA 


















2142 


5'- 


GCC 


TTA 


ATT TCG 


GAT 


AGT 


GC 






2144 a 


1831 


-1850 



2143° 


5' 


-GAG 


AAA 


GAG 


CCC 


AAT 


TAT 


CTA 


ATG 


T 


2144* 


2002-2026 


Resistance 


gene ; 






pa 


rC 
















1342 


5' 


-GAT 


GTT 


ATT 


GGT 


CAA 


TAT 


CAT 


CCA 




1321 a 


205-229 


1343 b 


5' 


-AAG 


AAA 


CTG 


TCT 


CTT 


TAT 


TAA 


TAT 


CAC GT 


1321 a 


396-425 


1934 


5' 


-GAA 


CGC 


CAG 


CGC 


GAA 


ATT 


CAA 


AAA 


G 


1781 


67-91 


1935 b 


5' 


-AGC 


TCG 


GCA 


TAC 


TTC 


GAC 


AGG 






1781 


277-297 


2044 


5' 


-ACC 


GTA 


AGT 


CGG 


CCA 


AGT 


CA 






2055 a 


176-195 


2045 b 


5' 


-GTT 


CTT 


TCT 


CCG 


TAT 


CGT 


C 






2055 a 


436-454 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex L: Specific and ubiquitous 
amplification (antimicrobial agent* 
(continued) • 



for nucleic acid 
gene s s equenc e s ) 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



Resistance gene : 



ppflo- like 



2163 
2164 b 



5'-ACC TTC ATC CTA CCG ATG TGG GTT 
5' -CAA CGA CAC CAG CAC TGC CAT TG 



Resistance oene: 



2065 
2066° 



5' -CCA GGA CGT GGA GGC GAT CAC A 
5 ' -CAC CGA CAG CGA GCC GAT CAG A 



Resistance gene : 



1581 
1582 b 

1583 
1584° 



5'-AAT TGG GGA CTA CAC CTA TTA TGA TG 
5 ' -GGC AAA TCA GTC AGT TCA GGA GT 

5 ' -CGA TTG GCA ACA ATA CAC TCC TG 

5 ' -TCA CCT ATT TTT ACG CCT GGT AGG AC 



Resistan ce gene: 



SXXlII 



1961 
1962 b 

1963 
1964 b 



5 ' -GCT CAA GGC AGA TGG CAT TCC C 
5 ' -GGA CAA GGC GGT TGC GTT TGA T 

5 ' -CAT TCC CGT CTC GCT CGA CAG T 
5 ' -ATC TGC CTG CCC GTC TTG C 



Resistance gene : 



1966 
1967 b 



5 ' -CAT GCC AGT CTT GCC AAC G 

5' -CAG CAA TAA GTA ATC CAG CGA TG 



2165 a 
2165 a 



2072 a 
2072 a 



1585 a 
1585 a 

1585 a 
1585 a 



1965 a 
1965 a 

1965 a 
1965 a 



1970 a 
1970 a 



922-945 
1136-1158 



1218-1239 
1485-1506 



93-118 
310-332 

294-316 
388-413 



222-243 
496-517 

237-258 
393-411 



66-84 
242-264 



1968 
1969 b 



5 ' -GGA GAG ATT TCA CCG CAT AG 
5'-AGC CAA CCA TCA TGC TAT TCC A 



Resistance gene : 



fcetM 



1586 
1587 b 

1588 
1589 b 



5 ' -ATT CCC ACA ATC TTT TTT ATC AAT AA 
5 ' -CAT TGT TCA GAT TCG GTA AAG TTC 

5' -GTT TTT GAA GTT AAA TAG TGT TCT T 
5' -CTT CCA TTT GTA CTT TCC CTA 



1970 a 
1970 a 



1590 a 
1590 a 

1590 a 
1590 a 



457-476 
721-742 



361-386 
501-524 

957-981 
1172-1192 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex L: Specific and ubiquitous primers for nucleic acid 

amplification (antimicrobial agents resistance genes 
sequences) (continued) . 



Originating DNA fragment 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance gene : vatB 



1609 


5' 


-GCC 


CTG 


ATC 


CAA 


ATA 


GCA 


TAT 


A 




1613 a 


11 


-32 


1610 b 


5' 


-CCT 


GGC 


ATA 


ACA 


GTA 


ACA 


TTC 


TG 




1613 a 


379 


-401 


1611 


5' 


-TGG 


GAA 


AAA 


GCA 


ACT 


CCA 


TCT 


C 




1613 a 


301 


-322 


1612 b 


5 ' 


-ACA 


ACT 


GAA 


TTC 


GCA 


GCA 


ACA 


AT 




1613 d 


424 


-446 


Resistance 


crene ; 


■ 




vatC 


















1614 


5' 


-CCA 


ATC 


CAG 


AAG 


AAA 


TAT 


ACC 


C 




1618 a 


26 


-47 


1615 b 


5' 


-ATT 


AGT 


TTA 


TCC 


CCA 


ATC 


AAT 


TCA 




1618 a 


177 


-200 


1616 


5' 


-ATA 


ATG 


AAT 


GGG 


GCT 


AAT 


CAT 


CGT 


AT 


1618 a 


241 


-266 


1617 b 


5' 


-GCC 


AAC 


AAC 


TGA 


ATA 


AGG 


ATC 


AAC 




1618 a 


463 


-486 


Resistance 


aene: 


■ 




vgra 


















1619 


5' 


-AAG 


GCA 


AAA 


TAA 


AAG 


GAG 


CAA 


AGC 




1623 a 


641 


-664 


1620 b 


5' 


-TGT 


ACC 


CGA 


GAC 


ATC 


TTC 


ACC 


AC 




1623 a 


821 


-843 


1621 


5' 


-AAT 


TGA 


AGG 


ACG 


GGT 


ATT 


GTG 


GAA 


AG 


1623 a 


843 


-868 


1622 b 


5' 


-CGA 


TTT 


TGA 


CAG 


ATG 


GCG 


ATA 


ATG 


AA 


1623 a 


975- 


■1000 


Resistance 


aene: 






vgr< 


*B 


















1624 


5' 


-TTC 


TTT 


AAT 


GCT 


CGT 


AGA 


TGA 


ACC 


TA 


1628 a 


354 


-379 


1625 b 


5' 


-TTT 


TCG 


TAT 


TCT 


TCT 


TGT 


TGC 


TTT 


C 


1628 a 


578 


-602 


1626 


5' 


-AGG 


AAT 


GAT 


TAA 


GCC 


CCC 


TTC 


AAA 


AA 


1628 a 


663 


-688 



1627 b 


5 ' -TTA 


CAT 


TGC GAC CAT 


GAA 


ATT 


GCT 


CT 


1628 a 


849 


-874 


distance 


oenes : 




vgb, vffh 
















1629 


5 ' -AAG 


GGG 


AAA GTT TGG 


ATT 


ACA 


CAA 


CA 


1633 a 


73 


-98 


1630 b 


5 ' -GAA 


CCA 


CAG GGC ATT ATC 


AGA 


ACC 




1633 a 


445 


-468 


1631 


5 ' -CGA 


CGA 


TGC TTT ATG 


GTT 


TGT 






1633 a 


576 


-596 


1632° 


5 ' -GTT 


AAT 


TTG CCT ATC 


TTG 


TCA 


CAC 


TC 


1633 a 


850 


-875 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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L: Specific and ubi<juitouB 
amplification (antimicrobial 
sequences) (continued) . 



for nucleic acid 
agents resistance genes 



Originating DNA fragment 



SEQ ID NO. 



Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



Resistance gene : 



vgbB 



1634 
1635 b 



5 ' -TTA ACT TGT CTA TTC CCG ATT CAG G 
5'-GCT GTG GCA ATG GAT ATT CTG TA 



1882 a 
1882 a 



23-47 
267-289 



1636 
1637° 



5 ' -TTC CTA CCC CTG ATG CTA AAG TGA 
5'-CAA AGT GCG TTA TCC GAA CCT AA 



1882 a 
1882 a 



155-178 
442-464 



Sequencing primers 



Resistance gene : 



1290 


5' 


-GAY 


TAY 


GCI 


ATG 


ISI 


GTI 


ATH 


GT 


1299 a 


70 


-83 


1292° 


5' 


-ARI 


SCY 


TCI 


ARI 


ATR 


TGI 


GC 




1299 a 


1132 


-1152 


1291 


5' 


-GCI 


YTI 


CCI 


GAY 


GTI 


MGI 


GAY 


GG 


1299 a 


100 


-123 


1292 b 


5' 


-ARI 


SCY 


TCI 


ARI 


ATR 


TGI 


GC 




1299 a 


1132 


-1152 


1293 


5' 


-ATG 


GCT 


GAA 


TTA 


CCT 


CAA 


TC 




1299 a 


1- 


-21 


1294 b 


5' 


-ATG 


ATT 


GTT 


GTA 


TAT 


CTT 


CTT 


.CAA C 


1299 a 


. 2626 


-2651 


1295 b 


5' 


-CAG 


AAA 


GTT 


TGA 


AGC 


GTT 


„GT 


t 


1299 a 


1255 


-1275 


1296 


5' 


-AAC 


GAT 


TCG 


TGA 


GTC 


AGA 


TA 




1299 a 


1188 


-1208 


1297 


5' 


-CGG 


TCA 


ACA 


TTG 


AGG 


AAG 


AGC 


T 


1300 a 


29 


-51 


1298 b 


5' 


-ACG 


AAA 


TCG 


ACC 


GTC 


TCT 


TTT 


TC 


1300 a 


415 


-437 


fsistance 


.gene; 


» 




ffy 


rB 
















13m 


5* 


-HTT 




AWT 




CCT 




ATH 


TA 


l-*n7a 

w * 


R2- 


.1 



1302 b 


5' 


-TAI 


ADI 


GGI 


GGI 


KKI 


GCI 


ATR 


TA 


1307 a 


1600-1623 


1303 


5' 


-GGI 


GAI 


GAI 


DYI 


MGI 


GAR 


GG 




1307 a 


955-975 


1304 b 


5' 


-CIA 


RYT 


TIK 


YIT 


TIG 


TYT 


G 




1307 a 


1024-1043 


1305 


5' 


-ATG 


GTG 


ACT 


GCA 


TTG 


TCA 


GAT 


G 


1307 a 


1-23 


1306 b 


5' 


-GTC 


TAC 


GGT 


TTT 


CTA 


CAA 


CGT 


C 


1307 a 


1858-1888 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Ls Specific and ubiquitous primers 
amplification (antimicrobial agents 
sequences) (continued) . 



for nucleic acid 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 



SEQ ID 
NO. 



Nucleotide 
position 



Sequencing primers (continued) 

Resistance aene : 



1308 


5' 


-ATG 


TAY 


GTI 


ATI 


ATG 


GAY 


MGI 


GC 


1320 a 


67 


-90 


1309 b 


5' 


-ATI 


ATY 


TTR 


TTI 


CCY 


TTI 


CCY 


TT 


1320 a 


1993 


-2016 


1310 


5' 


-ATI 


ATI 


TSI 


ATI 


ACY 


TCR 


TC 




1320 a 


1112 


-1132 


i *ii ib 
ijii 


E * 
D 




rVi o 


A 


ATT 


n\j± 




nip 


PA 






Ijl X 


1312 


5' 


-AAR 


TAY 


ATI 


ATI 


CAR 


GAR 


MGI 


GC 


1321 a 


67 


-90 


1313° 


5' 


-AMI 


AYI 


CKR 


TGI 


GGI 


TTI 


TTY 


TT 


1321 a 


2212 


-2235 


1314 


5' 


-TAI 


GAI 


TTY 


ACI 


GAI 


SMI 


CAR 


GC 


1321 a 


1228 


-1251 


1315 b 


5' 


-ACI 


ATI 


GCI 


TCI 


GCY 


TGI 


KSY 


TC 


1321 a 


1240 


-1263 


1316 


5' 


-GTG 


AGT 


GAA 


ATA 


ATT 


CAA 


GAT 


T 


1321 a 


1- 


-23 


1317 b 


5' 


-CAC 


CAA 


AAT 


CAT 


CTG 


TAT 


CTA 


C 


1321 a 


2356 


-2378 


1318 


5' 


-ACC 


TAY 


TCS 


ATG 


TAC 


GTR 


ATC 


ATG GA 


1320 a 


58 


-84 


1319 b 


5' 


-AGR 


TCG 


TCI 


ACC 


ATC 


GGY 


AGY 


TT 


1320 a 


832 


-855 


ssistance 


aene: 


» 

m 




pa 


rE 
















1322 


5' 


-RTI 


GAI 


AAY 


ISI 


GTI 


GAY 


GAR 


G 


1328 a 


133 


-155 


1325 b 


5' 


-RTT 


CAT 


YTC 


ICC 


IAR 


ICC 


YTT 




1328 a 


1732 


-1752 


1323 


5' 


-ACI 


AWR 


SAI 


GGI 


GGI 


ACI 


CAY 


G 


1328 a 


829 


-850 






















4 ^ 0% A £1 


« r\ f\ n 





D*-UJ± UVX SWK IV 1 CUX UV 



XZOU-X^U^ 



1326 
1327 b 



5' -TGA TTC AAT ACA GGT TTT AGA G 
5' -CTA GAT TTC CTC CTC ATC AAA T 



1328 a 
1328 a 



27-49 
1971-1993 



a Sequence from databases. 

b These sequences are from the complementary DNA strand of the sequence of the 
originating fragment given in the Sequence Listing. 
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Annex LI: internal hybridization probes for specific detection 

of antimicrobial agents resistance genes sequences. 

Originating DNA fragment 

SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Resistance gene : 



aph3 'VTa 



2252 


5' 


-CCA 


CAT 


ACA 


GTG 


TCT 


CTC 




1406 a 


149-166 


Resistance 


crene 


* 
* 




blaSHV 










1886 


5' 


-GAC 


GCC 


CGC 


GCC 


ACC 


ACT 




1900 a 


484-501 


1887 


5' 


-GAC 


GCC 


CGC 


GAC 


ACC 


ACT 


A 


1899 a 


514-532 


1888 


5' 


-GAC 


GCC 


CGC 


AAC 


ACC 


ACT 


A 


1901 a 


514-532 


1889 


5' 


-GTT 


CGC 


AAC 


TGC 


AGC 


TGC 


TG 


1899 a 


593-612 


1890 


5' 


-TTC 


GCA 


ACG 


GCA 


GCT 


GCT 


G 


1899 a 


594-612 


1891 


5' 


-CCG 


GAG 


CTG 


CCG 


AIC 


GGG 




1902 a 


692-709 


1892 


5' 


-CGG 


AGC 


TGC 


CAA 


RCG 


GGG 




1903 a 


693-710 


1893 


5' 


-GGA 


GCT 


GGC 


GAR 


CGG 


GGT 




1899 a 


694-711 


1894 


5' 


-GAC 


CGG 


AGC 


TAG 


CGA 


RCG 




1904 a 


690-707 


1895 


5' 


-CGG 


AGC 


TAG 


CAA 


RCG 


GGG 


T 


1905 a 


693-711 


1896 


5' 


-GAA 


ACG 


GAA 


CTG 


AAT 


GAG 


GCG 


1899 a 


484-504 


1897 


5 ' 


-CAT 


TAC 


CAT 


GGG 


CGA 


TAA 


CAG 


1899 a 


366-386 


1898 • 


5' 


-CCA 


TTA 


CCA 


TGA 


GCG 


ATA 


ACAG 


1899 a 


365-386 



Resista nce gene : 



blaTEM 



1909 
1910 
1911 
1912 
1913 
1914 
1915 

1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
2006 



5' -ATG ACT TGG TTA AGT ACT CAC C 
5'-ATG ACT TGG TTG AGT ACT CAC C 
5 ' -CCA TAA CCA TGG GTG ATA ACA C 
5 ' -CCA TAA CCA TGA GTG ATA ACA C 
5' -CGC CTT GAT CAT TGG GAA CC 
5 ' -CGC CTT GAT CGT TGG GAA CC 
5' -CGC CTT GAT AGT TGG GAA CC 

5 ' -CGT GGG TCT TGC GGT ATC AT 
5 ' -CGT GGG TCT GGC GGT ATC AT 
5' -GTG GGT CTC ACG GTA TCA TTG 
5' -CGT GGG TCT CTC GGT ATC ATT 
5' -CGT GGI TCT CGC GGT ATC AT 
5' -CGT GGG TCT AGC GGT ATC ATT 
5' -GTT TTC CAA TGA TTA GCA CTT TTA 
5 ' -GTT TTC CAA TGA TAA GCA CTT TTA 
5 ' -GTT TTC CAA TGC TGA GCA CTT TT 
5 '-CGT TTT CCA ATG ATG AGC ACT TT 
5' -GTT TTC CAA TGG TGA GCA CTT TT 
5' -TGG AGC CGG TGA GCG TGG 



1928 a 
1927 a 
1928 a 
1927 a 
1928 a 
1927 a 
1929 a 

1927 a 
1930 a 
1927 a 
1931 a 
1927 a 
1932 a 
1927 a 
1927 a 
1932 a 
1927 a 
1933 a 
1927 a 



293-314 
293-314 
371-392 
371-392 
475-494 
475-494 
475-494 

712-731 

712- 731 

713- 733 
712-732 

712- 731 

713- 733 
188-211 
188-211 
188-210 

187- 209 

188- 210 
699-716 



a Sequence from databases. 
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Annex Lis 



Internal hybridization probes 
antimicrobial 
(continued) . 



resistance 



specific detection of 

sequences 



SEQ ID NO. 



Nucleotide sequence 



Originating DNA fragment 

SEQ ID Nucleotide 
NO. position 



Resistance gene : 



blaTEM (continued) 





D — 


A(jC 


CAG 


TGA 




1 




0 m net 


vyy— 1 x 0 


zuuo 


D — IV 1 




GCC 


GAT 




CflT 


\3 




fiQ7 -."7 1 1 
v j / 1 Xj 




O — 




CCA 


GTA 






(1 
Vj 




058 / J.D 


zxqx 


O -LAL. 




TCA 


CAG 


AAA 

AAA 


AVj(- 








Resistance 


aene: 




dh 


frit 


1 










2253 


5 ' -CAT 


TAC 


CCA 


ACC 


GAA 


AGT 


A 


1461 s 


158-176 


Resistance 


gene: 




em 


bB 












2104 


5 ' -CTG 


GGC 


ATG 


GCI 


CGA 


GTC 




2105 a 


910-927 


Resistance 


aene: 




gyrA 












1333 


5 ' -TCA 


TGG 


TGA 


CTT 


ATC 


TAT 


TTA TG 


1299 a 


240-263 


1334 


5 ' -CAT 


CTA 


TTT 


ATA 


AAG 


CAA 


TGG TA 


1299 a 


. 251-274 


1335 


5 ' -CTA 


TTT 


ATG 


GAG 


CAA 


TGG 


T 


1299 a 


254-273 


1940 


5 ' -GTA 


TCG 


TTG 


GTG 


ACG 


TAA 


T 


1299 a 


206-224 


1943 


5 ' -GCT 


GGT 


GGA 


CGG 


CCA 


G 




1954 a 


279-294 


1945 


5 ' -CGG 


CGA 


CTA 


CGC 


GGT 


AT 




1954 a 


216-232 


1946 


5 ' -CGG 


CGA 


CTT 


CGC 


GGT 


AT 




1954 a 


216-232 


1947 


5 ' -CGG 


TAT 


ACG 


GCA 


CCA 


TCG 


T 


1954 a 


227-245 


1948 


5 ' -GCG 


GTA 


TAC 


AAC 


ACC 


ATC 


G 


1954 a 


226-244 


1949 


5' -CGG 


TAT 


ACG 


CCA 


CCA 


TCG 


T 


1954 a 


227-245 


2042 


5 ' -CAC 


GGG 


GAT 


TTC 


TCT 


ATT 


TA 


2054 a 


103-122 


2043 


5 ' -CAC 


GGG 


GAT 


TAC 


TCT 


ATT 


TA 


2054 a 


103-122 



Resistance aene : 



2100 


5 ' -GCG 


AGA CGA TAG GTT 


GTC 


2101 a 


1017-103 


Resistance 




parC 








1336 


5 ' -TGG 


AGA CTA CTC AGT 


GT 


1321 a 


232-249 


1337 


5 ' -TGG 


AGA CTT CTC AGT 


GT 


1321 a 


232-249 


1338 


5 ' -GTG 


TAC GGA GCA ATG 




1321 a 


245-260 


1339 


5 ' -CCA 


GCG GAA ATG CGT 




1321 a 


342-357 


1941 


5 ' -GCA 


ATG GTC CGT TTA 


AGT 


1321 a 


253-270 


1944 


5' -TTT 


CGC CGC CAT GCG 


TTA C 


1781 


247-265 


1950 


5 ' -GGC 


GAC ATC GCC TGC 




1781 


-137-151 


1951 


5 ' -GGC 


GAC AGA GCC TGC 


TA 


1781 


137-153 



a Sequence from databases . 
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Annex LI: Internal hybridization probes for specific detection of 

antimicrobial agents resistance genes sequences 
(continued) . 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ id Nucleotide 

NO. position 



Resistance 


aene: 




pa. 


rC (continued) 








1952 


5 ' -CCT 


GCT 


ATG 


GAG 


CGA 


TGG T 


1781 


147 


-165 


1953 


5 ' -CGC 


CTG 


CTA 


TAA 


AGC 


GAT GGT 


1781 


145 


-165 


2046 


5 ' -ACG 


GGG 


ATT ■ 


TTT 


CTA 


TCT AT 


2055 a 


227 


-246 


Resistance 


aene : 




rp< 


OB 












2067 


5'-AGC 


TGA 


GCC 


AAT 


TCA 


TGG 


2072 a 


1304 


-1321 


2068 


5 ' -ATT 


CAT 


GGA 


CCA 


GAA 


CAA C 


2072 a 


1314 


-1332 


2069 


5' -CGC 


TGT 


CGG 


GGT 


TGA 


CCC 


2072 a 


1334 


-1351 


2070 


5'-GTT 


GAC 


CCA 


CAA 


GCG 


CCG 


2072 a 


1344 


-1361 


2071 


5 ' -CGA 


CTG 


TCG 


GCG 


CTG 


GGG 


2072 a 


1360 


-1377 


Resistance 


aene: 




tetltf 












2254 


5 ' -ACC 


TGA 


ACA 


GAG 


AGA 


AAT G 


1590 a 


1062 


-1080 



■ a Sequence from databases . 
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Annex LII: Molecular beacon internal hybridization probes for 

specific detection of atpD sequences. 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence 3 



SEQ ID 
NO. 



Nucleotide 
position 



Bacterial 


soecies: 




Bacteroldes fragilis 








2136 




5 ' -cca ACG CGT 


CCT CAA TCA TTT CTA ACT TCT 


929 


353 


-382 






ATG GCC 


GSC 


GTT GS 








Bacterial 


species : 




Bordetella pertussis 








2182 




5'-SCG CGC 
AGA GTC 


CAA 

scs 


CGA CTT CTA CCA CGA AAT GGA 
CSC 


1672 


576 


-605 


Bacterial 


aroup : 




Campylobacter jejuni i 


and C. coli 






2133 




5' -CCA CGC 


ACA 


WAA ACT TGT TTT AGA AGT 


1576, 


44- 


-73 u 






AGC AGC 


WCA 


SCG TGG 1600,1849, 

1863,2139 b ' c 






Funeral 


species : 




Candida glabrata 








2078 




5'-CCG AGC 
TCG G 


CTT 


GGT CTT CGG CCA AAT GAA CGC 


463 


442 


-463 


Funeral 


species : 




Candida krusei 








2075 




5' -CCS AGC 
TAG GTS 


CAG 

C£C 


GTT CTG AAG TCT CTG CAT TAT 
SS 


468 


720 


-748 


Fungal 


species : 




Candida lusltaniae 








2080 




5' -CCS AGC 
S 


CGA 


AGA GGG CCA AGA TGT CSC TCG 


470 


520 


-538 


Funeral 


species : 




Candida parapsilosis 








2079 


5 


'-CCG AGC GTT CAG TTA CTT CAG TCC AAG CCG 


472 ! 


B37-860 



GCT CSS 

Funaal species: 
2077 



Candida tropicalim 



5' -CCS AGC AAC CGA TCC AGC TCC AGC TAC GCT 475 

CGG 

Bacterial species : Klebsiella pneumoniae 

2281 5'-CCC CCA GCT GGG CGG CGG TAT CGA TGS GSG 317 



877-897 



40-59 



a Underlined nucleotides indicate the molecular beacon's stem. 
D Sequence from databases. 

c These sequences were aligned to derive the corresponding primer. 

^ The nucleotide positions refer to the C jejuni atpD sequence fragment <SEQ ID 
NO. 1576) . 

344 



WO 01/23604 



PCT/CA00/01150 



Annex LI Is Molecular beacon internal hybridization probes for 

specific detection of atp£> sequences (continued) . 



Originating DNA fragment 

SEQ ID NO. Nucleotide sequence a SEQ ID Nucleotide 

NO. position 



Funaal genus : Candida Bp. 

2076 5'-C£G AGC YGA YAA CAT TTT CAG ATT CAC CCA 460-478, 697-723 c 

RGC GCI QQQ 663 b 



Underlined nucleotides indicate the molecular beacon's stem. 

These sequences were aligned to derive the corresponding primer. 

The nucleotide positions refer to the C. albicans atpD sequence fragment (SEQ 
ID NO. 460) . 
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Annex LIXXt Internal hybridization probes for specific detection of 

atpD sequences. 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence SEQ ID Nucleotide 

NO. position 



Bacterial species : Acinetobacter baumannii 

2169 5'-CCC GTT TGC GAA AGG TGG 243 304-321 

Bacterial species : Klebsiella pneumoniae 

2167 5'-CAG CAG CTG GGC GGC GGT 317 . 36-53 



346 



WO 01/23604 



PCT/CA00/01150 



Annex LIVt Internal hybridization probes for specific detection of 

ddl and mtl sequences. 



Originating DNA fragment 



SEQ ID NO. Nucleotide sequence 



SEQ ID 
NO. 



Nucleotide 
position 



2286 
2287 



Enterococcus faeclum (ddl) 



5'-AGT TGC TGT ATT AGG AAA TG 
5'-TCG AAG TTG CTG TAT TAG GA 



2288 a 
2288 a 



784-803 
780-799 



Bacteria l species: 



Enterococcus faecalla mtl) 



2289 
2290 
2291 



5 ' -CAC CGA AGA AGA TGA AAA AA 
5'-TGG CAC CGA AGA AGA TGA 
5 * -ATT TTG GCA CCG AAG AAG A 



1243 a 
1243 a 
1243 a 



264-283 
261-278 
257-275 



a Sequence from databases. 



347 



WO 01/23604 

What is claimed is 



PCT/CAOO/01150 



1. A method for generating a repertory of nucleic acids oftuf^fus, atpD 
and/or recA genes from which are derived probes or primers, or both, useful for 
the detection of one, more than one related microorganisms, or substantially all 
microorganisms of a group selected from algae, archaea, bacteria, fungi and 
parasites, which comprises the step of: 

amplifying the nucleic acids of a plurality of determinedalgal, 
archaeal, bacterial, fungal and parasitical species with any combination of 
the primer pairs defined in SEQ ID NOs.: 543, 556-574, 636-655, 664, 
681-683, 694, 696-697, 699-700, 708, 812-815, 911-917, 919-922, 935- 
938, 1203-1207, 1212-1213, 1221-1229, 1605-1606, 1974-1984, 1999- 
2003,2282-2285. 

2. A method for generating a repertory of nucleic acid sequences, which 
comprises the steps of: 

reproducing the method of claim 1 , and 
adding the step of: 

sequencing said nucleic acids. 

3. A method for generating sequences of probes, or primers, or both, 
useful for the detection of one, more than one related microorganisms, or 
substantially all microorganisms of a group selected from algae,archaea, bacteria, 
fungi and parasites, which comprises the steps of: 

i : i.i 4~\ i ~c ~t«:_ ^ j 

rcpruuuciug uic incuiuu ui cmun z,, aim 

adding the steps of: 

aligning a subset of nucleic acid sequences of said 

repertory, 

locating nucleic acid stretches that are present in the 
nucleic acids of strains or representatives of said one, more than one 
related microorganisms, or substantially all microorganisms of said 
group, and not present in the nucleic acid sequences of other 
microorganisms, and 



348 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CAOO/01150 



deriving consensus nucleic acid sequences useful as 
probes or primers from said stretches. 

4. A bank of nucleic acids comprising the repertory of nucleic acids 
obtained from the method of claim 1 . 

5. A bank of nucleic acid sequences comprising the repertory of nucleic 
acid sequences obtained from the method of claim 2. 

6. A method for generating sequences of probes, or primers, or both, 
useful for the detection of one, more than one related microorganisms, or 
substantially all microorganisms of a group selected from algae,archaea, bacteria, 
fungi and parasites, which comprises the steps of. 

aligning a subset of nucleic acid sequences of the bank as 
defined in claim 5, 

locating nucleic acid sequence stretches that are present in the 
nucleic acid sequences of strains or representatives of said one, more than 
one related microorganisms, or substantially all microorganisms of said 
group, and not present in the nucleic acid sequences of other 
microorganisms, and 

deriving consensus nucleic acid sequences useful as probes or 
primers from said stretches. 

7. A method for generating probes, or primers or both, useful for the 

A af r\*y r\F Atia mAro tV»or» Ana -»*<a1 nioA m J nrrvArrrnni c m o /\v cnUc+n r>+i o 1 1 1 r oil 
uwi^/WUUAl \JL vriiV/, liitsiw Liiaxi vsnt* iviatvu niiv^x ^cuiionio, vri oui/aLcuiLxaiAjr un 

microorganisms of a group selected from algae, archaea, bacteria, fungi and 
parasites, which comprises the steps of: 

reproducing the method of claim 3 or 6, and 
adding the step of: 

synthesising said probes or primers upon the nucleic acid 
sequences thereof. 

8. A nucleic acid used for universal detection of any one of alga, 
archaeon, bacterium, fungus and parasite which is obtained from the method of 
claim 7. 
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9. A nucleic acid used for universal detection as set forth in claim 8, 
which has a nucleic acid sequence of at least 12 nucleotides capable of 
hybridizing with said any one of alga, archaeon, bacterium, fungus and parasite 
and with any one of SEQ IDNOs.: 543, 556-574, 636-655, 658-661, 664, 681- 
683, 694, 696, 697, 699, 700, 708, 812-815, 911-917, 919-922, 935-938, 1203- 
1207, 1212-1213, 1221-1229, 1605-1606, 1974-1984, 1999-2003,2282-2285. 

10. A nucleic acid used for the specific and ubiquitous detection and for 
identification of any one of a algal, archaeal, bacterial, fungal and parasitital 
species, genus, family and group, which is obtained from the method of claim 7. 

11. A nucleic acid as set forth in claim 10 having any one of the 
nucleotide sequences which are defined in SEQ ID NOs.: 

539, 540 for the detection and/or identification of Mycobacteriaceae 

family 

541,542,544, for the detection and/or identification of Pseudomonads 
2121 group 

545, 546 for the detection and/or identification of Corynebacterium 

sp. 

547, 548, 1202 for the detection and/or identification of Streptococcus sp. 
549, 550, 582, 583, for the detection and/or identification of Streptococcus 
625, 626, 627, 628, agalactiae 

i iyy 

551,552,2166, for the detection and/or identification of Neisseria 

2173, 2174, 2175, gonorrhoeae 

2176,2177,2178, 

2179 

553, 575, 605, 606, for the detection and/or identification of Staphylococcus sp. 
707, 1175, 1176 

554,555,2213 for the detection and/or identification of Chlamydia 

trachomatis 
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576, 63 1 , 632, 633, for the detection and/or identification of Candida sp. 
634, 635, 1163, 

1164, 1167, 2076, 
2108,2109 

577, 1 1 56, 1 160 for the detection and/or identification of Candida albicans 
2073 

578, 1 166, 1 168, for the detection and/or identification ofCandida dubliniensis 
2074 

579, 2168 for the detection and/or identification of Escherichia coli 
580,603,1174, for the detection and/or identification of Enterococcus 
1236, 1238, 2289, faecalis 

2290,2291 

581 for the detection and/or identification of Haemophilus 

influenzae 

584, 585, 586, 587, for the detection and/or identification of Staphylococcus 

588, 1232, 1234, aureus 
2186 

589, 590, 591, 592, for the detection and/or identification of Staphylococcus 
593 epidermidis 

594, 595 for the detection and/or identification of Staphylococcus 

haemolyticus 

596, 597, 598 for the detection and/or identification of Staphylococcus 

hominis 

599,600,601,695, for the detection and/or identification of Staphylococcus 
1208, 1209 saprophyticus 

602, 1235, 1237, for the detection and/or identification of Enterococcus 
1696, 1697, 1698, faecium 
1699, 1700,1701, 
2286, 2287 

604 for the detection and/or identification of Enterococcus 

gallinarum 

620, 1122 for the detection and/or identification of Enterococcus 

casseliflavus, E.flavescens and E. gallinarum 
629, 630, 2085, for the detection and/or identification of Chlamydia 
2086, 2087, 2088, pneumoniae 
2089, 2090, 2091, 
2092 
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636, 637. 638, 639, for the detection and/or identification of at least the 

640,641,642 following: 

Abiotropnia adiacens, Abiotrophia defective, Acinetobacter 
baumannii, Acinetobacter Iwoffi, Aerococcus viridans, 
Bacillus anthracis, Bacillus cereus, Bacillus subtilis, 
Brucella abortus, Burkholderia cepacia, Citrobacter 
diversus, Citrobacter freundii, Enterobacter aerogenes, 
Enterobacter agglomerans, Enterobacter cloacae, 
Enterococcus avium, Enterococcus cassel iflavus, 
Enterococcus dispar, Enterococcus durans, Enterococcus 
faecalis, Enterococcus faecium, Enterococcus flavescens, 
Enterococcus gallinarum, Enterococcus mundtii, 
Enterococcus rqffinosus, Enterococcus solitarius, 
Escherichia coli, Gemella morbillorum, Haemophilus 
ducreyi, Haemophilus haemolyticus, Haemophilus 
influenzae, Haemophilus parahaemolyticus, Haemophilus 
parainfluenzae, Hafnia atvei, Kingella fcingae, Klebsiella 
oxytoca, Klebsiella pneumoniae, Legionella pneumophila, 
Megamonas hypermegale, Moraxelta atlantae, Moraxella 
catarrhalis, Morganella morganii, Neisseria gonorrheae, 
Neisseria meningitidis, Pasteurella aerogenes, Pasteurella 
multocida, Peptostreptococcus magnus, Proteus mirabilis, 
Providencia alcalifaciens, Providenciarettgeri, Providencia 
rustigianii, Providencia stuartii, Pseudomonas aeruginosa, 
Pseudomonas fluorescens, Pseudomonas stutzeri, 
Salmonella bongori, Salmonella choleraesuis, Salmonella 
enteritidis, Salmonella gallinarum, Salmonella 
typhimurium, Serratia liquefaciens, Serratia marcescens, 
Shigella flexnerU Shigella sonnei, Staphylococcus aureus, 
Staphylococcus capitis Staphylococcus epidermidis, 
Staphylococcus haemolyticus, Staphylococcus , hominis, 
Staphylococcus lugdunehsis,* Staphylococcus saprdphyticus, 
Staphylococcus simulans, Staphylococcus warneri, 
Stenotrophomonas maltophilia, Streptococcus 

acidominimus, Streptococcus a^alactiae 9 Streptococcus 
anginosus, Streptococcus bovis, Streptococcus constellatus, 
Streptococcus cricetus, Streptococcus cristatus, 
Streptococcus dysgalactiae, Streptococcus equi, 
Streptococcus ferus, Streptococcus goraonii, Streptococcus 

intermedins Strpntnr.nr.rijs mnr.nr.np RtrPT>tnr.nr.r.ii$ mi. fix. 

Streptococcus mutans, Streptococcus oralis, Streptococcus 
parasanguinis, Streptococcus parauberis, Streptococcus 
pneumoniae. Streptococcus pyogenes, Streptococcus ratti, 
Streptococcus salivarius, Streptococcus sanguinis, 
Streptococcus sobrinus, Streptococcus uberis, Streptococcus 
vestibularis, Vibrio cholerae, Yersinia enterocolitica, 
Yersinia pestis, Yersinia pseudotuberculosis. 

656, 657, 271, for the detection and/or identification of Enterococcus sp. 
1136, 1137 

701, 702 for the detection and/or identification of Leishmania sp. 
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703, 704, 705, 706, for the detection and/or identification of Entamoeba sp. 
793 

794, 795 for the detection and/or identification of Trypanosoma cruzi 

796, 797, 808, 809, for the detection and/or identification of Clostridium sp. 
810,811 

798, 799, 800, 801, for the detection and/or identification of Cryptosporidium 
802,803,804,805, parvum 
806, 807 

8 1 6, 8 1 7, 8 1 8, 8 1 9 for the detection and/or identification of Giardia sp. 
820, 821, 822 for the detection and/or identification of Trypanosoma 

brucei 

823, 824 for the detection and/or identification of Trypanosoma sp. 

825, 826 for the detection and/or identification of Bordetella sp. 

923, 924, 925, 926, for the detection and/or identification of Trypanosomatidae 
927, 928 family 

933, 934 for the detection and/or identification of Enterobacteriaceae 

group 

994, 995, 996, 997, for the detection and/or identification of Streptococcus 

998, 999, 1 000, pyogenes 

1001,1200,1210, 

1211 ; 

1157, 2079, 2118 for the detection and/or identification of Candida 

parapsilosis 

1158, 1 1 59, 2078, for the detection and/or identification of Candida glabrata 
2110,2111 

1 160, 2077, 2119, for the detection and/or identification of Candida tropicalis 
2120 

1161, 2075, 2112, for the detection and/or identification of Candida krusei 
2113,2114 

1162 for the detection and/or identification of Candida 

guilliermondii 

1 1 62, 2080, 2115 for the detection and/or identification of Candida lusitaniae 
2116,2117 

1165 for the detection and/or identification of Candida 

zeylanoides 

1201 for the detection and/or identification of Streptococcus 

pneumoniae 
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1233 for the detection and/or identification of Staphylococcus sp. 

other than 5. aureus 
1329, 1330, 1331, for the detection and/or identification of Klebsiella 
1332, 2167, 2281 pneumoniae 

1661 , 1 665 for the detection and/or identification of Escherichia coli 

and Shigella sp. 

1690, 1691, 1692, for the detection and/or identification of Acinetobacter 
1693,2169 baumanii 

1694,1695,2122 for the detection and/or identification of Pseudomonas 

aeruginosa 

1971, 1972, 1973 for the detection and/or identification of Cryptococcus sp. 
208 1 , 2082, 2083 for the detection and/or identification of Legionella sp. 
2084 for the detection and/or identification of Legionella 

pneumophila 

2093, 2094, 2095, for the detection and/or identification of Mycoplasma 
2096 pneumoniae 

2106,2107 for the detection and/or identification of Cryptococcus 

neoformans 

2131,2132,2133 for the detection and/or identification of Campylobacter 

jejuni and C coli 

21 34, 2135, 2136 for the detection and/or identification of Bacteroides fragilis 
2170 for the detection and/or identification of Abiotrophia 

adiacens 

^i/l iui liic ucLccuoii miu/ui lucuuiiua nun ui op. 

2172 for the detection and/or identification of Enterococcus sp., 

Gemella sp., A adiacens 
2180,2181,2182 for the detection and/or identification of Bordetella 

pertussis. 

12. A method for detecting the presence in a test sample of a 
microorganism that is an alga, archaeum, bacterium, fungus or parasite, which 
comprises: 

a) putting in contact any test sample faf or atpD or recA nucleic acids 
and nucleic acid primers and/or probes, said primers and/or probes having 
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been selected to be sufficiently complementary to hybridize to one or more 
tuf or atpD or recA nucleic acids that are specific to said group of 
microorganisms; 

b) allowing the primers and/or probes and any test sample fw/ or 
atpD or recA nucleic acids to hybridize under specified conditions such as 
said primers and/or probes hybridize to the tuf or atpD or recA nucleic 
acids of said microorganism and does not detectably hybridize to tuf or 
atpD or recA sequences from other microorganisms; and, 

c) testing for hybridization of said primers and/or probes to any 
test sample tuf ox atpD or recA nucleic acids. 

13. The method of claim 12 wherein c) is based on a nucleic acid target 
amplification method. 

14. The method of claim 12 wherein c) is based on a signal amplification 
method. 

15; The method of any one of claims 12 to 14 wherein said primers 
and/or probes that are sufficiently complementary are perfectly complementary. 

16. The method of any one of claims 12 to 14 wherein said primers 
and/or probes that are sufficiently complementary are not perfectly 
complementary. 

1/. t\ lllClllUU 1U1 UiC OpCL/Ulks UClGt/LlUU CUXUi KJl UI CL 

microorganism that is an algal, archaeal, bacterial, fungal or parasitical species, 
genus, family or group in any sample, using a panel of probes or amplification 
primers or both, each individual probe or primer being derived from a nucleic 
acid which has a nucleotide sequence of at least 12 nucleotides in length capable 
of hybridizing with the nucleic acids of said microorganism and with a nucleic 
acid having any one of the nucleotide sequences defined in SEQ ID NOs.: 

539, 540 for the detection and/or identification of ' Mycobacteriaceae 

family 

54 1 , 542, 544, 2121 for the detection and/or identification ofPseudomonads group 
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545, 546 

547, 548, 1202 
549, 550, 582, 583, 
625, 626, 627, 628, 
1199 

551,552,2166, 
2173,2174,2175, 
2176,2177,2178, 
2179 

553, 575, 605, 606, 
707, 1175, 1176 

554, 555, 2213 

576, 631,632, 633, 
634, 635, 1163, 
1164, 1167, 2076, 
2108,2109 

577, 1 1 56, 1 160 for the detection and/or identification of Candida albicans 
2073 

578,1166,1168, for the detection and/or identification of Candida : 
2074 dubliniensis 

579, 2 1 68 for the detection and/or identification of Escherichia coli 

580,603, 1174, for the detection and/or identification of Enterococcus 
1236, 1238, 2289, faecalis 
2290, 2291 

581 for the detection and/or identification of Haemophilus 

influenzae 

584, 585, 586, 587, for the detection and/or identification of Staphylococcus 

588, 1232, 1234, aureus 
2186 

589, 590,591,592, for the detection and/or identification of Staphylococcus 
593 epidermidis 

594, 595 for the detection and/or identification of Staphylococcus 

haemolyticus 

596, 597, 598 for the detection and/or identification of Staphylococcus 

hominis 

356 



for the detection and/or identification oiCorynebacterium 
sp. 

for the detection and/or identification of Streptococcus sp. 
for the detection and/or identification of Streptococcus 
agalactiae 

for the detection and/or identification of Neisseria 
gonorrhoeae 

for the detection and/or identification of Staphylococcus sp. 

for the detection and/or identification of Chlamydia 
trachomatis 

for the detection and/or identification of Candida sp. 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CA00/01150 



599,600,601,695, for the detection and/or identification of Staphylococcus 
1 208, 1 209 saprophytics 

602, 1235, 1237, for the detection and/or identification of Enterococcus 
1696, 1697, 1698, faecium 
1699, 1700, 1701, 
2286, 2287 

604 for the detection and/or identification of Enterococcus 

gallinarum 

620,1122 for the detection and/or identification of Enterococcus 

casseliflavus, E.flavescens and E. gallinarum 
629, 630, 2085, for the detection and/or identification of Chlamydia 
2086, 2087, 2088, pneumoniae 
2089, 2090, 2091, 
2092 

636, 637, 638, 639, for the detection and/or identification of at least the following: 
640,641,642 Abiotrophia adiacens, Abiotrophia defectiva, Acinetobacter 

baumannii, Acinetobacter Iwoffi, Aerococcus viridans, 
Bacillus anthracis, Bacillus cereus, Bacillus subtilis, Brucella 
abortus, Burkholderia cepacia, Citrobacter diversus, 
Citrobacter freundii, Enterobacter aerogenes, Enterobacter 
agglomerans, Enterobacter cloacae, Enterococcus avium, 
Enterococcus casseliflavus, Enterococcus dispar, 
Enterococcus durans, Enterococcus faecalis, Enterococcus 
faecium, Enterococcus flavescens, Enterococcus gallinarum, 
Enterococcus mundtii, Enterococcus raffinosus, 

Enterococcus solitarius, Escherichia coli, Gemella 
morbillorum, : Haemophilus ducreyi, Haemophilus 
haemolyticus, Haemophilus influenzae, Haemophilus 
parahaemolyticus ^Haemophilus parainfluenzae, Hafhia alvei, 
Kingella kingae, Klebsiella oxytoca, Klebsiella pneumoniae, 
Legionella pneumophila, Megamonas hypermegale, 
Moraxella atlantae, Moraxella catarrhalis, Morganella 
morganii, Neisseria gonorrheae, Neisseria meningitidis, 

Paxtmr&lla ap.rnop.n&s Pn.KtpurpJln multarjda. 

Peptostreptococcus magnus, Proteus mirabilis, Providencia 
alcalifaciens, Providencia rettgeri, Providencia rustigianii, 
Providencia stuartii, Pseudomonas aeruginosa, 

Pseudomonas fluorescens, Pseudomonas stutzeri, 
Salmonella bongori, Salmonella choleraesuis, Salmonella 
enteritidis, Salmonella gallinarum, Salmonella typhimurium, 
Serratia liquefaciens, Serratia marcescens, Shigella flexneri, 
Shigella sonnei t Staphylococcus aureus, Staphylococcus 
capitis Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Staphylococcus hominis, Staphylococcus 
lugdunensis, Staphylococcus saprophytics, Staphylococcus 
simulans, Staphylococcus warneri, Stenotrophomonas 
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maltophilia, Streptococcus acidominimus, Streptococcus 
agalactiae> Streptococcus anginosus, Streptococcus bovis, 
Streptococcus constellates, Streptococcus cricetus, 
Streptococcus cristatus, Streptococcus dysgalactiae, 
Streptococcus equi, Streptococcus ferus, Streptococcus 
gordonii, Streptococcus inter medius, Streptococcus 
macacae, Streptococcus mitis, Streptococcus mutans, 
Streptococcus oralis, Streptococcus parasanguinis, 
Streptococcus parauberis, Streptococcus pneumoniae, 
Streptococcus pyogenes, Streptococcus ratti, Streptococcus 
salivarius, Streptococcus sanguinis, Streptococcus sobrinus, 
Streptococcus uberis, Streptococcus vestibularis, Vibrio 
cholerae, Yersinia enterocolitica, Yersinia pestis, Yersinia 
pseudotuberculosis. 

656, 657, 271, for the detection and/or identification of Enterococcus sp. 
1136, 1137 

701, 702 for the detection and/or identification of Leishmania sp. 

703, 704, 705, 706, for the detection and/or identification of Entamoeba sp. 
793 

794, 795 for the detection and/or identification of Trypanosoma cruzi 

796, 797, 808, 809, for the detection and/or identification of Clostridium sp. 
810,811 

798, 799,800,801, for the detection and/or identification of Cryptosporidium 

t 802, 803, 804, 805, parvum 
806*807 

816,817,818,819 for the detection and/or identification of Giardia sp. 

820, 821, 822 for the detection and/or identification of Trypanosoma 

brucei 

823, 824 for the detection and/or identification of Trypanosoma sp. 

fiOA €r\r thf* Watontirm anH/nr iHAnti ft nation /vf RnirAoiolln cn 

923, 924, 925, 926, for the detection and/or identification oiTrypanosomatidae 
927, 928 family 

933, 934 for the detection and/or identification ofEnterobacteriaceae 

group 

994, 995, 996, 997, for the detection and/or identification of Streptococcus 
998, 999, 1000, pyogenes 
1001, 1200, 1210, 
1211 

1157,2079,2118 for the detection and/or identification of Candida 

parapsilosis 
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1158, 1 1 59, 2078, for the detection and/or identification of Candida glabrata 
2110,2111 

1 1 60, 2077, 2119, for the detection and/or identification of Candida tropicalis 
2120 

1161, 2075, 2112, for the detection and/or identification of Candida krusei 
2113,2114 

1162 for the detection and/or identification of Candida 

guilliermondii 

1 1 62, 2080, 2 1 1 5 for the detection and/or identification of Candida lusitaniae 
2116,2117 

1165 for the detection and/or identification of Candida 

zeylanoides 

1201 for the detection and/or identification of Streptococcus 

pneumoniae 

1233 for the detection and/or identification of Staphylococcus sp. 

other than S. aureus 
1329, 1 330, 1331, for the detection and/or identification of Klebsiella 
1332, 2167, 2281 pneumoniae 

1661, 1665 for the detection and/or identification of Escherichia coli 

and Shigella sp. 

1690,1691,1692, for the detection and/or identification of Acinetobacter 
1693,2169 baumanii 

1694, 1695, 2122 for the detection and/or identification of Pseudomonas 

aeruginosa 

1971, 1972, 1973 for the detection and/or identification of Cryptococcus sp. 
208 1 , 2082, 2083 for the detection and/or identification of Legionella sp. 
2084 for the detection and/or identification of Legionella 

pneumophila 

2093, 2094, 2095, for the detection and/or identification of Mycoplasma 

f\f\Ci£ » ~ ' ~ ~ 

z.vyo pneumoniae 

2106,2107 for the detection and/or identification of Cryptococcus 

neoformans 

2131,2132,2133 for the detection and/or identification of Campylobacter 

jejuni and C coli 

2134, 2135, 2136 for the detection and/or identification of Bacteroides fragilis 
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2 1 70 for the detection and/or identification ofAbiotrophia adiacens 

2171 for the detection and/or identification of Gemella sp. 

2172 for the detection and/or identification of Enterococcus sp., 

Gemella sp., A. adiacens 



2180,2181,2182 for the detection and/or identification ofBordetella pertussis, 

said method comprising the step of contacting the nucleic acids of the sample 
with said primers or probes under suitable conditions of hybridization or of 
amplification and detecting the presence of hybridized probes or amplified 
products as an indication of the presence of said specificalgal, archaeal, bacterial, 
fungal or parasitical species, genus, family or group. 

18. A method for the universal detection of any bacterium, fungus or 
parasite in a sample, using a panel of probes or amplification primers or both, 
each individual probe or primer being derived from a nucleic acid as defined in 
claims 8 or 9, the method comprising the step of contacting the nucleic acids of 
the sample with said primers or probes under suitable conditions oftiybridization 
or of amplification and detecting the presence of any alga, archaeon, bacterium, 
fungus or parasite. 

19. A method as set forth in claim 17 or 18, which further comprises 
probes or primers, or both, for the detection of at least one antimicrobial agent 
resistance gene. 

OH A rr\tx*Ur\A oo oat •flrvrfh t-ri r>loim 17 1 C rvt" 1 O rV*i r*V> 

1*\J . i~V UlV/UJAJVl CLO OWL L\Jl 111 111 VI CI 1J. 11 J. / , V/L 1/, YV 1111/11 1 Ltl LiiWl vuui|yiiovo 

probes or primers, or both, for the detection of at least one toxin gene. 

2L A method as set forth in claim 19 or 20, wherein the probes or 
primers for the detection of said antimicrobial agent resistance gene or toxin gene 
have at least 12 nucleotides in length capable ofhybridizing with an antimicrobial 
agent resistance gene and/or toxin gene selected from SEQ ID NOs.: 

1078, 1079, 1085 for the detection and/or identification of the£. coli Shiga- 

like toxin 2 (stx 2 ) gene 
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1080, 


1081, 1084, 


2012 






1082, 


1083 




1086, 


1087, 


1088, 


1089, 


1090, 


1091, 


1092, 


1170, 


1239, 


1240, 


2292 




1095, 


1096, 


1171, 


1241, 


2294, 


2295 


1111, 


1112, 


1113, 


1114, 


1115, 


1116, 


1118, 


1119, 


1120, 


1121, 


1123, 


1124 


1103, 


1104, 


1109, 


1110 






1105, 


1106, 


1107, 


1108 






1097, 


1098, 


1099, 


1100, 


1101, 


1102 


1150, 


1153, 


1154, 


1155 








1125, 


1126, 


1127, 


1128, 


1129, 


1130, 


1131, 


1132, 


1133, 


1134, 


1135, 


1192, 


1193, 


1194, 


1195, 


1196, 


1197, 


1214, 

1 1 1 O 


1216, 


1217, 



2015, 
2018, 
2021, 
2024, 
2027, 
2030, 
2033, 
2036, 
2039 



1^17, 

2016, 
2019, 
2022, 
2025, 
2028, 
2031, 
2034, 
2037, 



2017, 
2020, 
2023, 
2026, 
2029, 
2032, 
2035, 
2038, 



for the detection and/or identification of theE. coli Shiga- 
like toxin 1 (stxj) gene 

for the detection and/or identification ofE. coli Shiga-like 
toxins 1 and 2 (stx) genes 

for the detection and/or identification of ihevanA resistance 
gene 



for the detection and/or identification of fhevanB resistance 
gene 

for the detection and/or identification of the vanAB 
resistance genes 



for the detection and/or identification of the vanCI 
resistance gene 

for the detection and/or identification of the vanC2 and 
vanC3 resistance genes 

for the detection and/or identification of the vanCI, vanC2 
and vanC3 resistance genes 

for the detection and/or identification of the vanAXY 
resistance genes ' 
for the detection and/or identification of the S. pneumoniae 
pbpla gene 
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1142 

1145 
1146 
1149 
1177 

1290 
1293 
1296 
1333 
1340 
1937 
1943 
1947 
2040 
2043 
1301 
1304 
1308 
1311 
1314 
1317 
1336 
1339 
1934 
1939 
1950 
1953 
2045 



1143, 1144, 
1147, 1148, 



1231 

1291 
1294 
1297 
1334 
1341 
1940 
1945 
1948 
2041 
2250 
1302 
1305 
1309 
1312 
1315 
1318 
1337 
1342 
1935 
1941 
1951 
1955 
2046 



1292, 

1295, 

1298, 

1335, 

1936, 

1942, 

1946, 

1949, 

2042, 

2251 

1303, 

1306 

1310, 

1313, 

1316, 

1319, 

1338, 

1343, 

1938, 

1944, 

1952, 

2044, 



nil iot> imA 

IJ^Z, ±J£t, 

1325, 1326, 1327 
1344, 1345, 1346, 
1347 

1349, 1350 

1352, 1353, 1354, 
1355 

1357, 1358, 1359, 
1360 

1362, 1363, 1364, 
1365 



for the detection and/or identification of the S. pneumoniae 
pbp2b gene 

for the detection and/or identification of the S. pneumoniae 
pb P 2x gene 

for the detection and/or identification of thewec^ resistance 
gene 

for the detection and/or identification of thegyrA resistance 
gene 



for the detection and/or identification of XhsgyrB resistance 
gene 

for the detection and/or identification of iheparC resistance 
gene 



ikji uic ucLccnuii miu/ui lucmuiuaiiuii sji wv2[/ur& icsisimi^c 

gene 

for the detection and/or identification of the aac(2')-Ia 
resistance gene 

for the detection and/or identification of the aac(3 f )-Ib 
resistance gene 

for the detection and/or identification of the aac(3')-IIb 
resistance gene 

for the detection and/or identification of the aac(3')-IVa 
resistance gene 

for the detection and/or identification of the aac(3')-VIa 
resistance gene 
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1367, 1368, 1369, for the detection and/or identification of the aac(6')-Ia 

1 3 70 resistance gene 

1372,1373,1374, for the detection and/or identification of the aac(6')-Ic 

1375 resistance gene 

1377, 1378, 1379, for the detection and/or identification of the ant(3')-Ia 

1 3 80 resistance gene 

1382, 1383, 1384, for the detection and/or identification of the ant(4')-Ia 

1 3 85 resistance gene 

1387, 1388, 1389, for the detection and/or identification of the aph(3')-Ia 

1 3 90 resistance gene 

1392, 1393, 1394, for the detection and/or identification of the aph(3')-IIa 

1395 resistance gene 

1397, 1398, 1399, for the detection and/or identification of the aph(3')-IIIa 

1400 resistance gene 

1402, 1403, 1404, for the detection and/or identification of the aph(3')-VIa 
1405, 2252 . resistance gene 

1407, 1408, 1409 for the detection and/or identification of the blaCARB 

7 7 

1410 resistance gene 

1412, 1413, 1414, for the detection and/or identification of the blaCMY-2 

1415 resistance gene 

1417, 1418 for the detection and/or identification of the blaCTX-M- 



1419, 1420, 1421, for the detection and/or identification of the blaCTX-M-1 



1424, 1425, 1426, for the detection and/or identification of the blaCTX-M-2 



1429,1430,1431, for the detection and/or identification of the blaIMP 



/and blaCTX-M-2 resistance genes 



1422 



resistance gene 



1427 



resistance gene 



1440, 1441 



1432 



1434, 1435 



1436, 1437 



resistance gene 

for the detection and/or identification of the blaOXA2 
resistance gene 

for the detection and/or identification of the blaOXAlO 
resistance gene 

for the detection and/or identification of the blaPER-1 
resistance gene 
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1443, 1444 for the detection and/or identification of the blaPER-2 

resistance gene 

1446, 1447, 1448, for the detection and/or identification of theblaPER-1 and 
1 449 blaPER -2 resistance genes 

1450, 1451 for the detection and/or identification of ihedfrA resistance 

gene 

1453, 1454, 1455, for the detection and/or identification of the dhfirla and 
1456 dhfrXV resistance genes 

1457, 1458, 1459, for the detection and/or identification of the dhfrla 
1460, 2253 resistance gene 

1462, 1463, 1464, for the detection and/or identification of the dhfrlb and 
1465 c#z/rFresistance genes 

1466, 1467, 1468, for the detection and/or identification of the dhfrlb 
1469 resistance gene 

1471, 1472, 1473, for the detection and/or identification of the ^/f/rKresistance 
1474 gene 

1476, 1477, 1478, for the detection and/or identification of the dhfrVl 
1479 resistance gene 

1481, i482, 1483, for the detection and/or identification of HiedhfrVII and 
1 484 dhfrXVII resistance genes 

1485, 1486, 1487, for the detection and/or identification of the dhfrVII 
1488 resistance gene 

1490, 1491, 1492, for the detection and/or identification of the dhfrVIII 

1495, 1496, 1497, for the detection and/or identification of the dhfrIX 

1498 resistance gene 

1500, 1501, 1502, for the detection and/or identification of the dhfrXII 

1 503 resistance gene 

1505, 1506 for the detection and/or identification of the dhfrXIII 

resistance gene 

1508, 1509, 1510, for the detection and/or identification of the dhfrXV 

1511 resistance gene 

1513,1514,1515, for the detection and/or identification of the. dhfrXVII 

1516 resistance gene 
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1528, 1529 for the detection and/or identification of theere^and ereA2 

resistance genes 

1531, 1532, 1533, for the detection and/or identification of theereB resistance 

1534 gene 

1536, 1537, 1538, for the detection and/or identification of the/z'w^ and linA* 

1539 resistance genes 

1541, 1542, 1543, for the detection and/or identification of thzlinB resistance 

1 544 gene 

1546, 1547 for the detection and/or identification of theme/A resistance 

gene 

1549, 1550 for the detection and/or identification of theme/E resistance 

gene 

1552, 1553, 1554, for the detection and/or identification of ihemefA and mefE 

1555 resistance genes 

1556, 1557, 1558, for the detection and/or identification of the mphA and 

1559 mphK resistance genes 

1581, 1582, 1583, for the detection and/or identification of thesatG resistance 

1584 gene 

1586, 1587, 1588, < for the detection and/or identification of the tetM resistance 

1589,2254 gene 

1591, 1592, 1593, for the detection and/or identification of thzvanD resistance 

2297 gene 

1595, 1596, 1597, for the detection and/or identification of HievanE resistance 

IJ70 

1609, 1610, 161 1, for the detection and/or identification of thevafi? resistance 

1612 gene 

1614, 1615, 1616, for the detection and/or identification of theva/C resistance 

1617 gene 

1619, 1620, 1621, for the detection and/or identification of thevga resistance 

1 622 gene 

1624, 1625, 1626, for the detection and/or identification of thevgaB resistance 

1627 gene 

1629, 1630, 1631, for the detection and/or identification of ihevgb and vgh 

1632 resistance genes 
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1634, 1635, 1636, 


for the detection and/or identification of ihevgbB resistance 


1637 






gene 


1883, 


1884, 


1885, 


for the detection and/or identification of the blaSHV 


1886, 


1887, 


1888, 


resistance gene 


1889, 


1890, 


1891, 


* 


1892, 


1893, 


1894, 




1895, 


1896, 


1897, 




1898 








1906, 


1907, 


1908, 


for the detection and/or identification of the blaTEM 


1909, 


1910, 


1911, 


resistance gene 


1912, 


1913, 


1914, 




1915, 


1916, 


1917, 




1918, 


1919, 


1920, 




1921, 


1922, 


1923, 




1924, 


1925, 


1926, 




2006, 


2007, 


2008, 




2009, 


2141 






1961, 


1962, 


1963, 


for the detection and/or identification of the sulll resistance 


1964 






gene 


1966, 


1967, 


1968, 


for the detection and/or identification of the tetB resistance 


1969 






gene 


2065, 


2066, 


2067, 


for the detection and/or identification of therpoB resistance 


2068, 


2069, 


2070, 


gene 


' 2071 






> — * 


2098, 


2099, 


2100 


for the detection and/or identification of theinhA resistance 








gene 


2102, 


2103, 


2104 


for the detection and/or identification of thcembB resistance 








gene 


2123, 


2124, 


2125 


for the detection and/or identification of theC. difficile cdtA 



LUAUl gCUC 

2126, 2127, 2128 for the detection and/or identification of theC. difficile cdtB 

toxin gene 

2142,2143 for the detection and/or identification of the mupA 

resistance gene 

2145, 2146 for the detection and/or identification of ihscatl resistance 

gene 

2148, 2149 for the detection and/or identification of Hhecatll resistance 

gene 



366 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CAOO/01150 



2151,2152 for the detection and/or identification of thecatlll resistance 

gene 

2154, 2155 for the detection and/or identification of thecatP resistance 

gene 

2157, 2158, 2160, for the detection and/or identification of thecal resistance 
2161 gene 

2163,2164 for the detection and/or identification of the ppflo-likc 

resistance gene. 



22. A composition of matter comprising a specific nucleic acid as set 
forth in claim 10 or 11, which is specific for a bacterial, fungal or parasitical 
species, genus, family, or group, or a nucleic acid as set forth in claim 8 or 9 
which is universal for a bacterium, fungus or parasite, or both specific and 
universal nucleic acids, in conjunction with a nucleic acid sequence of at least 12 
nucleotides capable of hybridizing with an antimicrobial agent resistance gene 
and/or toxin gene. 

23. A composition as set forth in claim 22, wherein the nucleic acid 
capable of hybridizing with an antimicrobial agent resistance gene and/or toxin 
gene is any one of: 

1078, 1079, 1085 for the detection and/or identification of the£. coli Shiga- 

like toxin 2 (stx 2 ) gene 

1080, 1081, 1084, for the detection and/or identification of the£. coli Shiga- 

2012 like toxin 1 (stxj) gene 

1082, 1083 for the detection and/or identification of £. coli Shiga-like 

toxins 1 and 2 (stx) genes 

1086, 1087, 1088, for the detection and/or identification of XhevanA resistance 

1089, 1090, 1091, gene 
1092, 1170, 1239, 
1240, 2292 

1095, 1096, 1171, for the detection and/or identification of thevawB resistance 

1241,2294,2295 gene 

1111,1112,1113, for the detection and/or identification of the vanAB 

1114, 1115, 1116, resistance genes 
1118, 1119, 1120, 
1121, 1123, 1124 
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1103, 


1104, 


1109, 


for the detection and/or identification of the vanCl 


1110 






resistance gene 


1105, 


1106, 


1107, 


for the detection and/or identification of the vanC2 and 


1108 






vanCS resistance genes 


1097, 


1098, 


1099, 


for the detection and/or identification of thevanCJ, vanC2 


1100, 


1101, 


1102 


and vanC3 resistance genes 


1150, 


1153, 


1154, 


for the detection and/or identification of the vanAXY 


1155 






resistance genes 


1094, 


1125, 


1126, 


for the detection and/or identification of the*?, pneumoniae 


1127, 


1128, 


1129, 


pbpla gene 


1130, 


1131, 


1132, 




1133, 


1134, 


1135, 




1192, 


1193, 


1194, 




1195, 


1196, 


1197, 




1214, 


1216, 


1217, 




1218, 


1219, 


1220, 




2015, 


2016, 


2017, 




2018, 


2019, 


2020, 




2021, 


2022, 


2023, 




2024, 


2025, 


2026, 




2027, 


2028, 


2029, 


-* 


2030, 


2031, 


2032, 












2036, 


2037, 


2038, 




2039 








1142, 


1143, 


1144, 


for the detection and/or identification of the£ pneumoniae 


1145 






pbp2b gene 


1146, 


1147, 


1148, 


for the detection and/or identification of the& pneumoniae 


1149 

1 1 TT 


i 1 




pbp2x gene 



t 1 TT 1 ^ 1 X j.\ J .i. _ J/ I J A.. LZ A.1 1. J.I A 1 -i. 

i i / / , izj i for ine detection anu/or luemuicauon ui inemec/i resistance 



gene 

1290, 1291, 1292, for the detection and/or identification of th&gyrA resistance 

1293, 1294, 1295, gene 

1296, 1297, 1298, 

1333, 1334, 1335, 

1340, 1341, 1936, 

1937, 1940, 1942, 

1943, 1945, 1946, 

1947, 1948, 1949, 

2040, 2041, 2042, 

2043,2250, 2251 
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1301, 1302, 1303, for the detection and/or identification of thegyri? resistance 
1304, 1305, 1306 gene 

1308, 1309, 1310, for the detection and/or identification of ihtparC resistance 

1311, 1312, 1313, gene 

1314, 1315, 1316, 

1317, 1318, 1319, 

1336, 1337, 1338, 

1339, 1342, 1343, 

1934, 1935, 1938, 

1939, 1941,1944, 

1950, 1951, 1952, 

1953, 1955, 2044, 

2045, 2046 

1322, 1323, 1324, for the detection and/or identification of theparE resistance 
1325, 1326, 1327 gene 

1344, 1345, 1346, for the detection and/or identification of the aac(2')-Ia 
1347 resistance gene 

1349, 1350 for the detection and/or identification of the aac(3 9 )-Ib 

resistance gene 

1352, 1353, 1354, for the detection and/or identification of the aac(3')-IIb 
1355 resistance gene 

1357, 1358, 1359, for the detection and/or identification of the aac(3')-IVa 
1360 resistance gene 

1362, 1363, 1364, for the detection and/or identification of the aac(3')-VIa 
1365 resi stance gene 

1367, 1368, 1369, for the detection and/or identification of the aac(6')-Ia 
1 3 70 resistance gene 

1372, 1373, 1374, for the detection and/or identification of the aac(6')-Ic 
1375 resistance gene 

1377, 1378, 1379, for the detection and/or identification of the ant(3')-Ia 
1380 resistance gene 

1382, 1383, 1384, for the detection and/or identification of the ant(4')-Ia 
1 3 85 resistance gene 

1387, 1388, 1389, for the detection and/or identification of the aph(3')-Ia 
1390 resistance gene 

1392, 1393, 1394, for the detection and/or identification of the aph(3')-IIa 
1 3 95 resistance gene 

1397, 1398, 1399, for the detection and/or identification of the aph(3')-IIIa 
1400 resistance gene 
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1402, 1403, 1404, for the detection and/or identification of the aph(3')-VIa 
1405, 2252 resistance gene 

1407, 1408, 1409 for the detection and/or identification of the blaCARB 
1410 resistance gene 

1412, 1413, 1414, for the detection and/or identification of the blaCMY-2 
1415 resistance gene 

1417, 1418 for the detection and/or identification of the blaCTX-M- 

/and blaCTX-M -2 resistance genes 
1419, 1420, 1421, for the detection and/or identification of the blaCTX-M-1 
1422 resistance gene 

1424, 1425, 1426, for the detection and/or identification of the blaCTX-M-2 
1427 resistance gene 

1429,1430,1431, for the detection and/or identification of the blaIMP 
1432 resistance gene 

1434, 1435 for the detection and/or identification of the blaOXAl 

resistance gene 

1436, 1437 for the detection and/or identification of the blaOXAlO 

resistance gene 

1440, 1441 for the detection and/or identification of the blaPER-1 

resistance gene 

1443, 1444 for the detection and/or identification of the blaPER-2 

resistance gene 

1446, 1447, 1448, for the detection and/or identification of the blaPER-1 and 

i*t*t^ uturjuj\ -z, icaisixuiwc genes 

1450, 1451 for the detection and/or identification of tiitdfrA resistance 

gene 

1453, 1454, 1455, for the detection and/or identification of the dhfrla and 
1456 dhfrXV resistance genes 

1457, 1458, 1459, for the detection and/or identification of the dhfrla 
1460, 2253 resistance gene 

1462, 1463, 1464, for the detection and/or identification of the dhfrlb and 
1465 dhfrV resistance genes 

1466, 1467, 1468, for the detection and/or identification of the dhfrlb 
1469 resistance gene 
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1471 , 1472, 1473, for the detection and/or identification of the <i/*/rFresistance 

1474 gene 

1476, 1477, 1478, for the detection and/or identification of the dhfrVI 

1479 resistance gene 

1481, 1482, 1483, for the detection and/or identification of the dhfrVII and 

1 484 dhfrXVU resistance genes 

1485, 1486, 1487, for the detection and/or identification of the dhfrVII 

1488 resistance gene 

1490, 1491, 1492, for the detection and/or identification of the dhfrVIII 

1493 resistance gene 

1495, 1496, 1497, for the detection and/or identification of the dhfrIX 

1498 resistance gene 

1500, 1501, 1502, for the detection and/or identification of the dhfrXII 

1 5 03 resistance gene 

1505, 1506 for the detection and/or identification of the dhfrXIII 

resistance gene 

1508,1509,1510, for the detection and/or identification of the dhfrXV 

1511 resistance gene 

1513,1514,1515, for the detection and/or identification of the dhfrXVU 

1516 resistance gene 

1528, 1529 for the detection and/or identification of the errand ereAl 

resistance genes 

1531, 1532, 1533, for the detection and/or identification of theereB resistance 



1 



1536, 1537, 1538, for the detection and/or identification of ihelinA and HnA' 
1539 resistance genes 

1541, 1542, 1543, for the detection and/or identification of ihelinB resistance 
1544 gene 

1546, 1547 for the detection and/or identification of themefA resistance 

gene 

1549, 1 550 for the detection and/or identification of thornefE resistance 

gene 

1552, 1553, 1554, for the detection and/or identification of thzmefA and mefE 
1555 resistance genes 
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1557 

1582 

1587 
2254 
1592 

1596 

1610 

1615 

1620 

1625 

1630 

1635 

1884 
1887 
1890 
1893 
1896 



1558, for the detection and/or identification of the mphA and 

mphK resistance genes 
1583, for the detection and/or identification of thesatG resistance 

gene 

1588, for the detection and/or identification of the tetM resistance 
gene 

1 593, for the detection and/or identification of thevanD resistance 
gene 

1 597, for the detection and/or identification of the vanE resistance 
gene 

161 1, for the detection and/or identification of thevafB resistance 



1556, 
1559 
1581, 
1584 
1586, 
1589, 
1591, 
2297 
1595, 
1598 
1609, 
1612 
1614, 
1617 
1619, 
1622 
1624, 
1627 
1629, 
1632 
1634, 
1637 
1883, 
1886, 
1889, 
1892, 
1895, 
1898 

1906, 1907, 1908, for the detection and/or identification of the blaTEM 

ICSiSUUltC gcuc 



1616, 

1621, 

1626, 

1631, 

1636, 

1885, 
1888, 
1891, 
1894, 
1897, 



gene 

for the detection and/or identification of \hevatC resistance 
gene 

for the detection and/or identification of the vga resistance 
gene 

for the detection and/or identification of ihevgaB resistance 
gene 

for the detection and/or identification of the vgb and vgh 
resistance genes 

for the detection and/or identification of ihevgbB resistance 
gene 

for the detection and/or identification of the blaSHV 
resistance gene 



innn mm mi 1 



iyvy, 
1912, 
1915, 
1918, 
1921, 
1924, 
2006, 
2009, 
1961, 
1964 



1?1U, 

1913, 

1916, 

1919, 

1922, 

1925, 

2007, 

2141 

1962, 



1914, 
1917, 
1920, 
1923, 
1926, 
2008, 

1963, 



for the detection and/or identification of thesulll resistance 
gene 
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1966, 1967, 1968, for the detection and/or identification of XhetetB resistance 
1969 gene 

2065, 2066, 2067, for the detection and/or identification of ihcrpoB resistance 

2068, 2069, 2070, gene 

2071 

2098, 2099, 2100 for the detection and/or identification of theinhA resistance 

gene 

2 1 02, 2 1 03, 2 1 04 for the detection and/or identification of theembB resistance 

gene 

2 1 23 , 2 1 24, 2 1 25 for the detection and/or identification of theC difficile cdtA 

toxin gene 

2 1 26, 2 1 27, 2 1 28 for the detection and/or identification of theC difficile cdtB 

toxin gene 

2142,2143 for the detection and/or identification of the mupA 

resistance gene 

2145, 2146 for the detection and/or identification of thecal/ resistance 

gene 

2148, 2149 for the detection and/or identification of ihecatll resistance 

gene 

2151,2152 for the detection and/or identification of ttiecatlll resistance 

gene - %J . 

2154, 2155 for the detection and/or identification of thecatP resistance 

gene 

2157, 2158, 2160, for the detection and/or identification of the car resistance 
2161 gene 

2163,2164 for the detection and/or identification of the ppjlo-like 



~* ~ 

resistance gcxic. 



24. A nucleic acid having at least 12 nucleotides in length, capable of 
hybridizing with the nucleotide sequence of any one of thetuf sequences defined 
in SEQ IDNOs.: 1-73, 75-241, 399-457, 498-529, 612-618, 621-624, 675, 677, 
717-736, 779-792, 840-855, 865, 868-888, 897-910, 932, 967-989, 992, 1266- 
1287, 1518-1526, 1561-1575, 1578-1580, 1662-1664, 1666-1667, 1669-1670, 
1673-1683, 1685-1689, 1786-1843, 1874-1881, 1956-1960, 2183-2185, 2187- 
2188, 2193-2201, 2214-2249, 2255-2272. 
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25. A nucleic acid having at least 12 nucleotides in length, capable of 
hybridizing with the nucleotide sequence of any one of theatpD sequences 
defined in SEQ ID NOs.: 242-270, 272-398, 458-497, 530-538, 663, 667, 673, 
674, 676, 678-680, 737-778, 827-832, 834-839, 856-862, 866-867, 889-896, 929- 
931, 941-966, 1245-1254, 1256-1265, 1527, 1576-1577, 1600-1604,1638-1647, 
1649-1660, 1671, 1684, 1844-1848, 1849-1865,2189-2192. 

26. A nucleic acid having at least 12 nucleotides in length, capable of 
hybridizing with the nucleotide sequence of any one of iherecA sequences 
defined in SEQ ID NOs.: 990-991, 1003, 1288-1289, 1714, 1756-1763, 1866- 
1873 and 2202-2212. 

27. A nucleic acid having at least 12 nucleotides in length, capable of 
selectively hybridizing with the nucleotide sequence of any one of the 
antimicrobial agent resistance gene sequences defined in SEQ ID NOs.: 1004- 
1075, 1255, 1607-1608, 1648, 1764-1785, 2013-2014, 2056-2064, 2273-2280. 

i,: 

28. The nucleic acid sequences of the nuclei^ acids of any one of claims 
24 to 27. 

29. The use of a nucleic acid having at least 12 nucleotides in length 
capable of hybridizing with the nucleic acids of any one of the antimicrobial 
agent resistance genes sequences defined in SEQ ID NOs.: 1004-1075, 1255, 

1UU /-1UUO, !U*tO, 1 /U*t"l /OJ, /.IflJ-^Vlt, ^VJU-LUUt, ^/J-^OU 1KJI UlC 

detection and identification of microbial species. 

30. The use of a nucleic acid having at least 12 nucleotides in length 
capable of hybridizing with the nucleic acids of any one of the toxin genes 
defined in SEQ ID NOs.: 1078-1085, 2012 and 2123 to 2128 for the detection and 
identification of microbial species. 

31. A repertory of hexA nucleic acids used for the detection and/or 
identification of Streptococcus pneumoniae, which repertory is created by 
amplifying 
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the nucleic acids of any streptococcal species with any combination of 
primers SEQ ID NOs.: 1179, 1181 and 1182. 

32. A repertory as defined in claim 31, which comprises the nucleic 
acids having a nucleotide sequence defined in SEQ ID NOs. : 1 1 84 to 1191. 

33. A repertory of nucleic acid sequences derived from the repertory of 
claim 3 1 or 32. 

34. A nucleic acid used for the specific and ubiquitous detection and for 
identification of Streptococcus pneumoniae, which is derived from the repertory 
of claim 3 1 . 

35. A nucleic acid as set forth in claim 34 which has a nucleic acid 
sequence of at least 12 nucleotides capable of hybridizing with said any 
Streptococcus pneumoniae and with any one of SEQ ID NOs.: 1 1 84 to 11 87. 

36. A nucleic acid as set forth in claim 34, which has a nucleic acid 
sequence of at least 12 nucleotides capable of hybridizing withthe nucleic acids 
of Streptococcus pneumoniae and with &ny one of the nucleic acids having SEQ 
ID NOs.: 1179, 1180, 1181, 1182. 

37. A peptide derived from the translation of the nucleic acids from the 
repertory obtained from the method of claim 1, 31 or 32, or of the nucleic acids 

uciiiicu. lit any Kfii& ui viciiiiid w / , *j ~> cuivi 

38. A peptide sequence derived from the peptide of claim 37. 

39. A recombinant vector comprising a nucleic acid obtained from the 
method of claim 1, 31 or 32, or from the nucleic acids defined in any one of 
claims 24 to 27, 35 and 36. 

40. A recombinant vector as defined in claim 39 which is an expression 
vector. 
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41. A recombinant host cell comprising the recombinant vector defined 
in claim 39 or 40. 

42. The use of the nucleic acid sequences defined in claim 28 or 33, or 
obtained from the method of claim 2 and of the protein sequences deduced from 
said nucleic acid sequences, for the design of a therapeutic agent effective against 
said microorganisms. 

43. The use as defined in claim 42, wherein said therapeutic agent is an 
antimicrobial agent, a vaccine or a genie therapeutic agent. 

44. A method for identification of a microorganism in a test sample, 
comprising the steps of: 

a) obtaining a nucleic acid sequence for a tuf 9 atpD, and/or recA 
genes of said microorganisms, and 

b) comparing said nucleic acid sequence with the nucleic acid 
sequences of a bank as defined in claim 5, said repertory comprising a 
nucleic acid sequence obtained from the nucleic acids of said 
microorganism, whereby skid microorganism is identified when said 
comparison results in a match between said sequences. 
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(v) COMPUTER READABLE 
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45 (C) OPERATING: 
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2 ) INFORMATION FOR SEQ ID NO : 1 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 750 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Acinetobacter baumannii 

(B) STRAIN: ATCC 19606 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 

CAAACTCGTG AGCACATCCT TCTTTCTCGT CAGGTAGGTG TACCTTACAT 50 

CATCGTATTC TTAAACAAAT GCGACCTTGT TGATGACGAA GAATTACTTG 100 

AATTAGTAGA AATGGAAGTA CGTGAACTTC TTTCTACTTA TGACTTCCCA 150 

GGTGATGACA CTCCAGTAAT CCGTGGTTCA GCTCTTGCAG CGCTTAACGG 200 

TGAAGCTGGT CCTTACGGTG AAGAAT CAGT TCTTGCTCTT GTAGCAGCAC 250 

TTGACTCTTA CATCCCAGAG CCAGAGCGTG CAATCGACAA AGCATTCTTG 3 00 

ATGCCAATCG AAGACGTATT CTCAATTTCT GGTCGTGGTA CAGTAGTAAC 3 50 

AGGCCGTGTT GAAGCTGGTA TCATCAAAGT TGGTGAAGAA GTAGAGATCG 4 00 

TTGGTATTAA AGATACAGTT AAAACAACTG TAACTGGCGT AGAAATGTTC 4 50 

CGTAAACTTC TTGACGAAGG CCGTGCAGGT GAGAACTGTG GTATCTTACT 50 0 

TCGTGGTACT AAGCGTGAAG AAGTACAACG TGGTCAAGTA CTTGCTAAAC 550 

CAGGTACAAT CAAGCCGCAC ACTAAATTCG ACGCAGAAGT ATACGTACTT 600 

TCTAAAGAAG AAGGTGGTCG TCACACTCCA TTCTTAAATG GTTACCGTCC 650 

ACAGTTCTAC TTCCGTACAA CTGACGTAAC TGGTGCRATC CAGTTGAAAG 700 

AAGGCGTTGA AATGGTAATG CCAGGTGACA ACGTTGAAAT GTCAGTAGAA 750 



2) INFORMATION FOR SEQ ID NO: 2 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

KuT % TUFUjJuciy : linear 
(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Actinomyces meyeri 

(B) STRAIN: ATCC 35568 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 



CGGTGCGATC CTCGTGGTCG CCGCGACCGA CGGCCCCATG 
GCGAGCACGT CCTGCTCGCC CGTCAGGTCG GCGTTCCCAC 
GCCCTCAACA AGTCCGACAT GGTTGACGAC GAGGAAATGA 
CGAGGAGGAG TGCCGCGACC TGCTGGAGTC CCAGGACTTC 
CCCCGATCGT CCAGGTTTCC GCTCTGAAGG CCCTCGAGGG 
TGGGTTGCCA AGATCGAGGA GCTCATGGAG GCTGTGGATT 
CACCCCCGAG CGCGATATGG ACAAGCCCTT CCTCATGCCG 
TCTTCACGAT CACAGGTCGT GGCACGGTCG TCACGGGGCG 
GGCAAGCTGC CGATCAACTC CGAGGTCGAG ATCCTCGGTA 



GCCCAGACCC 
CATCCTCATC 
TGGAACTGGT 
GATCGCGATG 
CGACGCGGAG 
CCTACATCCC 
ATCGAGGACG 
TGTTGAGCGT 
TCCGTGATCC 
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CCAGAAGACC ACGGTCACCG 
AGGCATGGGC CGGCGAGAAC 
GATGAGGTTG AGCGCGGCCA 
TCACACCGAG TTCGAGGGCC 
GCCGTCACAA CCCGTTCTTC 
ACCACGGACG TGACCGGCGT 
CATGCCTGGC GACACCACCG 
CCATGGAGCC CGGCTGGGCT 



GCATCGAGAT GTTCCACAAG TCGATGGACG 
TGTGGCCTGC TGCTGCGCGG TACCAAGCGC 
GGTTGTGGCC ATTCCCGGCT CCATCACGCC 
AGGTTTACAT CCTCAAGAAG GAAGAGGGCG 
TCGAACTACC GTCCGCAGTT CTACTTCCGT 
CATCACCCTC CCCGAGGGCA CCGACATGGT 
AGATCTCCGT TCAGCTGATC CAGCCCATCG 
TCGCCA 
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2) INFORMATION FOR SEQ ID NO: 3 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 835 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Aerococcus viridans 

(B) STRAIN: ATCC 11563 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 

TGGTGCGATC TTAGTAGTAT CTGCTGCTGA TGGTCCAATG CCACAAACTC 50 

GTGAGCACAT CCTTTTAGCT GGCCAAATCG GTGTTCCTGC ATTCGTAGTA 100 

TTCTTAAACA AAGTTGACCA AGTTGACGAT GAAGAATTAC TAGAATTAGT 150 

TGAAATGGAA GTTCGTGACT TATTATCTGA GTACAACTAC CCAGGTGACG 200 

ATCTACCTGT AATCGCTGGT TCTGCTTTAT TAGCATTACA AGGCGATGAA 250 

GCTCAAGAAG CTAAAATCAT GGAATTAATG GAAGCTGTAG ACTCTTACAT 300 

TCCAGAACCA GAACGTGACA ACGACAAACC ATTCATGATG CCAATTGAGG 350 
ATGTATTCTC AATCACTGGT CGTGGTACTG TTGCTACAGG TCGTGTTGAA ' 400 

CGTGGTGAAG TTCGTACAGG TGACGAAGTT GACATCGTTG GTATTGCTGA 450 

ACAAATCGGT AAATCAGTTG TAACTGGTGT TGAAATGTTC CGTAAAAACT 500 

TAGACTACGC TCAAGCTGGT GACAAC AT CG GTGCATTATT ACGTGGTGTT 550 

CAACGTGAAG ACATCCAACG TGGTCAAGTA TTGGCTGCTC CTGGTTCAAT 600 

CACTCCACAT ACTAAATTTA AAGCGCAAGT TTACGTTTTA TCTAAAGAAG 650 

AAGGTGGACG TCATACACCA TTCTTAACTA ACTACCGTCC ACAATTCTAC 700 

'L'Kx&l'KtJ'lA Vi^^A^TAC 7 TtitiUmT/a'cr ACTTTACCAG /wiAUlil^V* 7 b U 

TATGGTTATG CCTGGTGACA ACGTTGATAT GGACGTTGAA TTGATTCACC 800 
CAGTTGCGAT CGAAGATGGT ACTAAATTCT CTATC 83 5 



2) INFORMATION FOR SEQ ID NO: 4 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 827 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Achromobacter xylosoxidans subsp. 



deni tri f i cans 
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(B) 



STRAIN: ATCC 15173 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 



CCTGGTGGTG 
TCCTGCTGAG 
AAGGCCGACA 
AGTTCGCGAR 
TCGTGAAGGG 
GGCGAACAGG 
GACGCCTGAG 
TGTTCTCGAT 
GGCATCATCA 
GGTGAAGACG 
AAGGTCAAGC 
GAAGACGTCC 
GCACACGGAC 
GCCGTCACAC 
ACGACGGACG 
CCTGCCGGGC 
CCATGGAAGA 



TCGGCCGCTG 
CCGCCAGGTT 
TGGTTGACGA 
CTGCTGAGCA 
TTCGGCCAAG 
CCATCATGGC 
CGTGCCGTTG 
CTCGGGTCGC 
AGGTCGGCGA 
ACCTGCACGG 
CGGCGACAAC 
AGCGCGGCCA 
TTCACGTCCG 
TCCGTTCTTC 
TGACGGGCAC 
GACAACGTGG 
AGGCCTGCGT 



ACGGCCCGAT GCCGCAAACG CGCGAACACA 
GGCGTGCCGT ACATCATCGT CTTCCTGAAC 
CGCCGAGCTG CTTGAGCTGG- TGGAAATGGA 
AGTACGACTT CCCGGGCGAC GACACCCCGA 
CTGGCGCTGG AAGGCGACAA GGGCGAACTG 
GCTGGCCGCT GCGCTGGACT CGTACATCCC 
ACGGCGCGTT CCTGATGCCG GTTGAAGACG 
GGCACCGTGG TGACCGGCCG TATCGAACGC 
GGAAATCGAA ATCGTCGGTC TGGTGCCGAC 
GCGTGGAAAT GTTCCGCAAG CTGCTGGACC 
GTGGGCATCC TRCTGCGCGG CACCAAGCGT 
GGTTCTGGCC AAGCCGGGCT CGATCACCCC 
AGGTGTACAT CCTGTCCAAG GAAGAAGGCG 
CAAGGCTATC GTCCCCAGTT CTACTTCCGC 
GATCGAGCTG CCGGCCGACA AGGAAATGGT 
CCATGACGGT CAAGCTGCTG GCTCCGATCG 
TCGCCAC 
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2) INFORMATION FOR SEQ ID NO: 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 823 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Anaerorhabdus furcosus 

(B) STRAIN: ATCC 25662 

* 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 

TGGATCAATC CTAGTAGTTG CTGCAACTGA TGGACCAATG CCTCAAACTC 50 

GTGAACATAT CTTACTTGCT CGTCAAGTAG GTGTTC CAAG AATGGTTGTA 100 

TTCTTGAACA AATGCGACAT GGTTGAAGAT GAAGAATTAA TCGACCTTGT 150 

TGAAATGGAA GTTCGTGAAC TTCTAAGTGC TTACGGTTTC GAAGGTGATG 200 

ATACACCAGT TATCCGTGGT TCTGCATTAA AATCTCTTGA AGGAAATGCT 250 

GATTGGGAAG CAAAAGTTGC TGAATTAATG GATGCAGTTG ACT CTTGGAT 300 

TCCAACTCCA ACTCATGAAA CAGACAAACC ATTCTTAATG GCTGTTGAAG 350 

ATGTATTCAC AATTACAGGT CGTGGTACAG TTGCTACTGG ACGTGTTGAA 400 

CGTGGACACT TAAACCTTAA CGAAGAAGTT GAAATCGTTG GTATTCATGA 450 

TACTAAGAAA TCAGTTGTTA CTGGTATCGA AATGTTCCGT AAATTATTAG 500 

ACTATGCTGA AGCAGGAGAC AACATTGGTG CATTATTACG TGGTGTTTCT 550 

CGTGATGAAA TCGAACGTGG ACAATGTCTA GCTAAACCTG GAT CAGTTAC 600 

TCCACATACA GCTTTCAAAG CTCAAGTATA CGTATTAACT AAAGAAGAAG 650 

GTGGACGTCA TACACCATTC GTAACTAACT ACCGTCCTCA ATTCTATTTC 700 

CGTACAACTG ACGTAACAGG AGTTGTTAAA CTTCCTGAAG GTACTGAAAT 750 

GGTTATGCCT GGAGACAACA TCGAAATGAT CGTTGAATTA ATCGCTCCAA 800 

TCGCTGTTGA ACAAGGAACT AAG 823 



5 
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2) INFORMATION FOR SEQ ID NO: 6 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 825 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bacillus anthracis 

(B) STRAIN: 4229 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 



10 



CGGCGGTATC TTAGTAGTAT CTGCTGCTGA 
GTGAGCACAT CCTTCTTTCT CGTCAAGTAG 
TTCTTAAACA AATGCGACAT GGTAGACGAC 

20 AGAAATGGAA GTTCGCGACC TATTATCTGA 
ACATTCCTGT AATCAAAGGT TCTGCTCTTA 
GATTGGGAAG CAAAAATCAT TGAATTAATG 
CCCAACTCCA GAACGTGAAA CTGACAAACC 
ACGTATTCTC TATCACAGGT CGTGGTACAG 

25 CGCGGTATCG TTAAAGTTGG TGACGTAGTA 
AGAAAATGCT TCTACAACTG TAACTGGTGT 
TTGACCAAGC TCAAGCTGGA GACAACATCG 
GCTCGTGAAG ACATCCAACG TGGACAAGTA 
AAAAGCTCAC GCTAAATTCA AAGCTGAAGT 

30 AAGGTGGACG TCACACTCCA TTCTTCGCTA 
TTCCGTACAA CTGACGTAAC TGGTATCATC 
AATGGTAATG CCTGGTGACA ACAT CGAAAT 
CAATCGCTAT CGAAGAGGGA ACTAA 



TGGCCCAATG CCTCAAACTC 50 

GTGTACCTTA CATCGTTGTA 100 

GAAGAATTAT TAGAATTAGT 150 

ATACGGATTC CCAGGCGACG 200 

AAGCTCTTCA AGGAGAAGCT 250 

GCTGAAGTTG ATGCTTACAT 3 00 

ATTCTTAATG CCTGTAGAGG 350 

TTGCTACTGG TCGTGTTGAG 400 

GAAATCATCG GTCTTGCTGA 450 

AGAGATGTTC CGTAAACTTC 500 

GTGCTTTACT TCGTGGGGTT 550 

CTTGCAAAAA GCGGTTCTGT 600 

TTTCGTATTA TCTAAAGAAG 650 

ACTACCGTCC TCAGTTCTAC 700 

CAATTACCAG AAGGTACTGA 750 

GACTATCGAA CTTATCGCTC 800 

825 



35 



2) INFORMATION FOR SEQ ID NO : 7 

(i) SEQUENCE CHARACTERISTICS : 
40 (A) LENGTH: 829 bases 

(B) TYPE: Nucleic acid 

I C) ~ * S TRAND EUNK SLf : ~ DOUDle* 
(D) TOPOLOGY: Linear 

45 (ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bacillus cereus 

(B) STRAIN: ATCC 14579 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7 



CGGCGGTATC TTAGTAGTAT CTGCTGCTGA TGGCCCAATG CCTCAAACAC 50 

GTGAGCACAT CCTTCTTTCT CGTCAAGTAG GTGTTCCTTA CATCGTTGTA 100 

55 TTCTTAAACA AATGCGACAT GGTAGATGAC GAAGAATTAT TAGAATTAGT 150 

AGAAATGGAA GTTCGCGACC TATTATCTGA ATACGGATTC CCAGGCGACG 200 

ACATTCCTGT AATCAAAGGT TCTGCTCTTA AAGCTCTTCA AGGAGAAGCT 250 

GATTGGGAAG CAAAAATCAT TGAATTAATG GCTGAAGTTG ATGCTTACAT 300 

CCCAACTCCA GAACGTGAAA CTGACAAACC ATTCTTAATG CCTGTAGAGG 350 

60 ACGTATTCTC TATCACAGGT CGTGGTACAG TTGCTACTGG TCGTGTTGAG 400 
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CGCGGTATCG 
AGAAAATGCT 
TTGACCAAGC 
GCTCGTGAAG 
AAAAGCTCAC 
AAGGTGGACG 
TTCCGTACAA 
AATGGTAATG 
CAATCGCTAT 



TTAAAGTTGG 
TCTACAACTG 
TCAAGCTGGA 
ACATCCAACG 
GCTAAATTCA 
TCACACTCCA 
CTGACGTAAC 
CCTGGTGACA 
CGAAGAGGGA 



TGACGTAGTA GAAATCATCG GTCTTGCTGA 
TAACTGGTGT AGAGATGTTC CGTAAACTTC 
GACAACATCG GTGCTTTACT TCGTGGGGTT 
TGGACAAGTA CTTGCAAAAA GCGGTTCTGT 
AAGCTGAAGT TTTCGTATTA TCTAAAGAAG 
TTCTTCGCTA ACTACCGTCC TCAGTTCTAC 
TGGTATCATC CAATTACCAG AAGGTACTGA 
ACATTGAAAT GACTATCGAA CTTATCGCTC 
ACTAAATTC 



450 
500 
550 
600 
650 
700 
750 
800 
829 
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2) INFORMATION FOR SEQ ID NO: 8 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 818 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bacteroides distasonis 

(B) STRAIN: ATCC 8503 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8 

CGGTGCTATC ATCGTAGTTG CTGCTACTGA TGGTCCTATG CCTCAAACTC 50 

GCGAGCACAT CCTTTTGGCT CGTCAGGTAA ACGTTCCGAG ATTGGTTGTA 100 

TTCATGAACA AGTGTGACAT GGTTGACGAC GAGGAAATGT TGGAATTGGT 150 

TGAGATGGAG ATGAGAGAGT TGCTTTCATT CTATCAATTC GACGGTGACA 200 

ACACTCCGAT CATCCGTGGT TCTGCTCTTG GTGCATTGAA CGGTGATGCT 250 

CAATGGGAAG ATAAAGTAAT GGAGTTGATG GAAGCTTGTG ATACTTGGAT 300 

TCCTCTGCCT CCGCGCGAAA TCGACAAGCC GTTCTTGATG CCGGTTGAGG 350 

ACGTATTCTC AAT CACGGGT CGTGGTACTG TTGCTACAGG TCGTATCGAG 400 

ACAGGTATTG TTAAGGTTGG TGAGGAAGTT CAGATCATCG GTCTTGGCGC 450 

TGCTGGTAAG AAATCTGTTG TTACAGGTGT TGAGATGTTC CGTAAGTTAT 500 

TGGATCAAGG TGAGGCTGGT GATAACGTTG GTTTGTTGCT TCGCGGTATC 550 

GATAAGAATG AGATCAAGCG TGGTATGGTA ATCTGCCACC CGGGTCAGGT 600 

TAAAGAGCAT TCTAAGTTCA AGGCTGAGGT TTATATCTTG AAGAAAGAGG 650 

AAGGTGGTCG TCACACTCCG TTCCACAACA AATATCGTCC TCAGTTCTAT ~ 700 

ATCCGTACAT TGGATGTAAC TGGTGAGATC ACTTTGCCGG AAGGAACTGA 750 

AATGGTAATG CCGGGTGATA ACGTAACGAT CGAGGTTGAG TTGATCTATC 800 

CGGTAGCATG TAGCGTAG 818 



2 ) INFORMATION FOR SEQ ID NO: 9 

( i ) SEQUENCE CHARACTERI ST I CS : 

(A) LENGTH: 63 9 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus casseli flaws 

7 
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(B) STRAIN: R763 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9 

5 GGTCCTATGC CTCAAACACG TGAACACATC TTGTTATCAC GTAACGTTGG 50 

TGTACCATAC ATCGTTGTTT TCTTAAACAA AATGGATATG GTTGATGACG 100 

AAGAATTACT AGAATTAGTT GAAATGGAAG TTCGTGACTT ATTGTCAGAA 150 

TATGACTTCC CAGGCGACGA TGTTCCTGTA ATCGCTGGTT CTGCTTTGAA 200 

AGCTCTTGAA GGCGATGCTT CATACGAAGA AAAAATCATG GAATTAATGG 250 

10 CTGCAGTTGA CGAATACGTT CCAACTCCAG AACGTGACAC TGACAAACCA 300 

TTCATGATGC CAGTCGAAGA CGTATTCTCA ATCACTGGAC GTGGTACTGT 350 

TGCTACAGGC CGTGTTGAAC GTGGACAAGT TCGCGTTGGT GACGAAGTTG 400 

AAATCGTTGG TATTGCTGAA GAAACTGCTA AAACAACTGT AACTGGTGTT 450 

GAAATGTTCC GTAAATTGTT AGACTATGCT GAAGCAGGGG ATAACATTGG 500 

15 TGCATTGCTA CGTGGTGTTG CTCGTGAAGA CATCCAACGT GGACAAGTAT 550 

TGGCTAAAGC TGGTACAATC ACACCTCATA CAAAATTTAA AGCTGAAGTT 600 

TACGTTTTAA CAAAAGAAGA AGGTGGACGT CACACACCA 639 



20 



30 



55 



2) INFORMATION FOR SEQ ID NO: 10 



( i ) SEQUENCE CHARACTERISTICS : 
(A) LENGTH : 692 bases 
25 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Staphylococcus saprophyticus 

(B) STRAIN: CSG 197 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10 

GAACACATTC TTTTATCACG TAACGTTGGT GTTCCAGCAT TAGTTGTATT 50 

CTTAAACAAA GTTGACATGG TTGACGATGA AGAATTATTA GAATTAGTAG 100 

AAATGGAAGT TCGTGACTTA TTAAGCGAAT ATGACTTCCC AGGTGACGAT 150 

40 GTACCTGTAA TCTCTGGTTC TGCATTAAAA GCTTTAGAAG GCGACGCTGA 200 

CTATGAGCAA AAAATCTTAG ACTTAATGCA AGCTGTTGAT GACTTCATTC 250 

CAACACCAGA ACGTGATTCT GACAAACCAT TCATGATGCC AGTTGAGGAC 3 00 

GTATTCTCAA TCACTGGTCG TGGTACTGTT GCTACAGGCC GTGTTGAACG 350 

TGGTCAAATC AAAGTCGGTG AAGAAATCGA AATCATCGGT ATGCAAGAAG . 4 00 

45 AATCAAGCAA AACAACTGTT ACTGGTGTAG AAATGTTCCG TAAATTATTA 450 

GACTACGCTG AAGCTGGTGA CAACATTGGT GCATTATTAC GTGGTGTTTC 500 

ACGTGATGAC GTACAACGTG GTCAAGTTTT AGCTGCTCCT GGTACTATTA 550 

CACCACATAC AAAATTCAAA GCGGATGTTT ACGTTTTATC TAAAGATGAA 600 

GGTGGTCGTC ATACACCATT CTTCACTAAC TACCGCCCAC AATTCTATTT 650 

50 CCGTACTACT GACGTAACTG GTGTTGTTAA CTTACCAGAA GG 692 



2) INFORMATION FOR SEQ ID NO: 11 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 821 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
60 (D) TOPOLOGY: Linear 
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(ii) MOLECULE TYPE ; Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bacteroides ovatus 

(B) STRAIN: ATCC 8483 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11 

CGGTGCTATC ATCGTTTGTG CTGCAACTGA TGGTCCGATG CCTCAAACTC 50 

GCGAACACAT TCTGTTAGCT CGTCAGGTAA ACGTACCTCG TCTGGTTGTA 100 

TTCTTGAACA AATGCGATAT GGTAGACGAC GAAGAAATGT TGGAACTCGT 150 

TGAAATGGAA ATGAGAGAAC TCCTTTCATT CTATGATTTC GATGGTGACA 2 00 

ATACTCCTAT CATCCGTGGT TCTGCTCTTG GCGCATTGAA CGGTGTTGAA 250 

AAATGGGAAG ACAAAGTTAT GGAACTGATG GATGCAGTTG ATAACTGGAT 300 

TCCACTGCCT CCGCGCGATG TTGATAAACC ATTCTTGATG CCGGTTGAAG 350 

ACGTGTTCTC TATCACAGGT CGTGGTACTG TAGCAACAGG TCGTATCGAA 400 

ACAGGTGTCA TCCACGTTGG TGATGAAGTC GAAATTCTTG GTTTAGGTGA 450 

AGATAAGAAA TCAGTTGTAA CTGGTGTTGA AATGTTCCGT AAACTGTTGG 500 

ATCAAGGTGA AGCTGGTGAC AACGTAGGTC TTTTGCTTCG TGGTATTGAC 550 

AAGAACGAAA TCAAACGTGG TATGGTTCTT TGTAAACCAG GTCAGATTAA 600 

ACCGCACTCT AAATTCAAAG CTGAGGTTTA TATCTTGAAG AAAGAAGAAG 650 

GTGGTCGTCA CACTCCGTTC CACAACAAAT ACCGTCCTCA GTTCTACTTG 700 

CGTACTATGG ACTGTACAGG TGAAATCACT TTGCCGGAAG GAACAGAAAT 750 

GGTAATGCCG GGTGATAACG TAACTATTAC AGTTGAGTTG ATTTACCCAG 800 

TAGCATTGAA CCCGGGCTTC G 821 



2) INFORMATION FOR SEQ ID NO: 12 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 838 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bartonella henselae 

(B)~ STRAIN": " ATCC 4 9 88 2 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 



TGGTGCGATT 
GTGAGCATAT 
TTTCTTAATA 
TGAGCTTGAA 
ATATTCCGAT 
AAAAGCATTG 
TTATATACCG 
TTGAAGATGT 
GTTGAGCGTG 
TCGTCCAACT 
TTTTAGATCA 
ATTGATCGTG 
GGTTACACCT 
ATGAAGGTGG 
TATTTCCGTA 



TTGGTTGTTT 
TCTTCTTGCC 
AGGTTGATCA 
GTTCGGGAGT 
CGTTAAAGGT 
GTGAAGATGC 
ACGCCTGAAC 
TTTTTCGATT 
GTGTTATTAA 
TCTAAGACAA 
GGGGCAAGCG 
AAGGGATTGA 
CATACGAGAT 
TCGTCATACT 
CTACGGATGT 



CAGCTGCTGA 
CGTCAGGTTG 
GGTTGATGAT 
TATTGTCGAA 
TCTGCTTTGG 
GGTTCGTCTT 
GTCCTGTTGA 
TCGGGTCGTG 
GGTTGGTGAA 
CAGTTACAGG 
GGTGATAATA 
GCGTGGACAA 
TTAAAGCAGA 
CCATTTTTCA 
AACGGGAATT 



TGGTCCGATG CCTCAAACAC 
GTGTTCCAGC GATTGTTGTT 
GCTGAGCTTT TGGAGCTTGT 
ATATGATTTT CCAGGAGACG 
CAGCGCTTGA AGATAAAGAT 
TTGATGAGTG AAGTTGATAA 
TCAGCCGTTT TTGATGCCAA 
GAACTGTTGT GACGGGTCGT 
GAAGTTGAGA TTATCGGCAT 
GGTTGAAATG TTCCGCAAGC 
TTGGAGCGCT GCTTCGTGGT 
GTTTTGGCGA AGCCTGCTTC 
GGCTTACATT TTGACGAAAG 
CGAATTATCG TCCTCAGTTT 
GTTACGCTTC CAGAAGGTAC 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
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AGAGATGGTT ATGCCTGGTG ATAATGTTGC TATGGATGTC TCTCTGATTG 800 
TTCCAATTGC CATGGAAGAA AAACTTCGTT TTGCTATC 838 



2) INFORMATION FOR SEQ ID NO: 13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 839 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bifidobacterium adolescentis 

(B) STRAIN: ATCC 15703 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 

TGGCGCCATC CTTGTTGTGG CCGCCACCGA CGGCCCGATG GCTCAGACCC 50 

GCGAGCACGT GCTGCTCGCT CGTCAGGTGG GCGTCCCGAA GATCCTCGTC 100 

GCTCTGAACA AGTGCGATAT GGTCGACGAC GACGAGCTCA TCGAGCTCGT 150 

TGAGGAAGAG GTCCGTGACC TCCTCGACGA AAATGGCTTC GATCGCGATT 200 

GCCCGGTCAT CCACGTGTCC GCTTACGGCG CACTGCACGA TGACGCTCCG 250 

GACCACGAGA AGTGGGTTGA GCAGATCAAG AAGCTCATGG ACGCCGTCGA 30 0 

TGACTACATC CCGACCCCGG TCCACGATCT GGACAAGCCG TTCCTGATGC 3 50 

CGATCGAAGA TGTCTTCACC ATCTCCGGCC GTGGCACCGT GGTGACCGGC 40 0 

CGTGTCGAGC GTGGTAAGCT CCCGGTCAAC TCCAACGTCG AGAT CGTCGG 450 

CATCCGTCCG ACCCAGACCA CCACCGTCAC CTCCATCGAG ACCTTCCACA 500 

AGCAGATGGA CGAGTGCGAG GCTGGCGACA ACACCGGTCT GCTGCTCCGC 550 

GGCATCAACC GTGACCAGGT CGAGCGTGGC CAGGTTCTGG CTGCTCCGGG 600 

CTCCGTGACC CCGCACACCA AGTTCGAGGG CGAAGTCTAC GTGCTGACCA 650 

AGGACGAAGG CGGCCGTCAC TCGCCGTTCT TCTCCAACTA CCGTCCGCAG 700 

TTCTACTTCC GTACCACCGA CGTCACCGGC GTCATCACCC TGCCGGAAGG 750 

CGTTGAGATG GTGCAGCCGG GCGATCACGC TACCTTCGGC GTTGAGCTGA 800 

TCCAGCCGAT CGCTATGGAA GAGGGCCTGA CCTTCGCAG 839 



2) INFORMATION FOR SEQ ID NO: 14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 9 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bifidobacterium dentium 

(B) STRAIN: ATCC 27534 

i 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 

TGGCGCTATC CTCGTTGTGG CCGCCACCGA CGGCCCGATG GCTCAGACCC 50 

GCGAGCACGT GCTGCTCGCT CGTCAGGTGG GCGTGCCGCG TATCCTCGTC 100 

GCCCTGAACA AGTGCGATAT GGTCGACGAC GAAGAGCTCA TCGAGCTCGT 150 
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TGAGGAAGAG GTCCGTGACC TCCTCGACGA 
GCCCGGTCAT CCACACCTCC GCCTACGGCG 
GACCACGACA AGTGGGTTGA GTCCGTCAAG 
CGAGTACATC CCGACCCCGA CCCACGATCT 
5 CGATCGAAGA TGTGTTCACC ATCTCCGGCC 
CGTGTCGAGC GTGGTAAGCT CCCGGTCAAC 
CATCCGTCCG ACCCAGACCA CCACCGTCAC 
AGCAGATGGA CGAGTGCGAG GCTGGCGACA 
GGCATCAACC GTGACCAGGT CGAGCGTGGC 
10 CTCCGTGACC CCGCACACCA AGTTCGAGGG 
AGGACGAAGG CGGCCGTCAC TCGCCGTTCT 
TTCTACTTCC GTACCACCGA CGTCACCGGC 
CGTTGAGATG GTGCAGCCGG GCGATCACGC 
TCCAGCCGAT CGCTATGGAA GAGGGCCTGA 

15 



AAACGGCTTC GATCGCGATT 200 

CGCTGCACGA TGACGCTCCG 250 

GAACTCATGA AGGCCGTCGA 3 00 

GGACAAGCCG TTCCTGATGC 350 

GTGGCACCGT GGTTACCGGC 4 00 

TCCAACGTTG AGATCGTCGG 450 

CTCCATCGAG ACCTTCCACA 500 

ACACCGGTCT GCTGCTCCGC 550 

CAGGTTCTGG CTGCTCCGGG 6 00 

CGAAGTCTAC GTGCTGACCA 650 

TCTCCAACTA CCGTCCGCAG 700 

GTCATCACCC TGCCGGAAGG 750 

TACCTTCGGC GTTGAGCTGA 8 00 

CCTTCGCAG 839 



2 ) INFORMATION FOR SEQ ID NO: 15 

20 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 838 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

25 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Brucella ahortus 
30 (B) STRAIN: S2308 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 

TGGCGCGATC CTGGTGGTTT CGGCTGCTGA CGGCCCGATG CCGCAGACCC 50 

35 GCGAGCACAT CCTGCTTGCC CGTCAGGTTG GCGTTCCGGC GATCGTCGTG 100 

TTCCTCAACA AGTGCGACCA GGTTGACGAT GCAGAACTGC TCGAACTGGT 150 

TGAACTGGAA GTGCGCGAAC TTCTGTCGAA GTACGAATTC CCCGGCGACG 200 

AAATCCCGAT CATCAAGGGC TCGGCTCTTG CTGCTCTGGA AGATTCTTCC 250 

AAGGAACTGG GCGAAGATGC CATCCGCAAC CTGATGGACG CGGTTGACAG 300 

40 CTACATTCCG ACCCCGGAAC GCCCGATCGA CCAGCCGTTC CTGATGCCGA 350 

TCGAAGACGT GTTCTCGATC TCCGGCCGTG GTACGGTTGT GACGGGTCGC 400 

CAAGGCGACG ACGAAGACCA CGGTTACCGG CGTTGAAATG TTCCGCAAGC 500 

TGCTCGACCA GGGCCAGGCT GGCGACAACA TTGGCGCGCT GATCCGCGGC 550 

45 GTTGGCCGTG AAGACGTTGA ACGCGGCCAG GTTCTCTGCA AGCCGGGTTC 600 

TGTGAAGCCG CACACCAAGT TTAAGGCAGA AGCCTATATT CTGACCAAGG 650 

ACGAAGGTGG CCGTCATACG CCGTTCTTCA CCAACTACCG TCCGCAGTTC 700 

TACTTCCGTA CGACGGACGT GACGGGTGTT GTGACGCTTC CGGCTGGCAC 750 

GGAAATGGTC ATGCCTGGCG ATAACGTCGC CATGGACGTT ACCCTGATCG 800 

50 TGCCGATCGC CATGGAAGAG AAGCTTCGCT TCGCTATC 838 



2) INFORMATION FOR SEQ ID NO: 16 

55 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 771 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
60 (D) TOPOLOGY: Linear 
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(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Burkholderia cepacia 

(B) STRAIN: LSPQ 2217 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 

GGCAGCAGAC GGCCCGATGC CGCAAACGCG TGAGCACATC CTGCTGGCGC 50 

GTCAGGTTGG CGTTCCGTAC ATCATCGTGT TCCTGAACAA GTGCGACATG 100 

GTGGACGACG CCGAACTGCT CGAGCTGGTC GAGATGGAAG TTCGCGAACT 150 

CCTGTCGAAG TACGACTTCC CGGGCGACGA CACGCCGATC GTGAAGGGTT 200 

CGGCGAAGCT GGCGCTGGAA GGCGACACGG GCGAGCTGGG CGAAGTGGCG 250 

ATCATGAGCC TGGCCGACGC GCTGGACACG TACATCCCGA CGCCGGAGCG 300 

TGCAGTTGAC GGCGCGTTCC TGATGCCGGT GGAAGACGTG TTCTCGATCT 350 

CGGGCCGCGG TACGGTGGTG ACGGGTCGTG TCGAGCGCGG CATCGTGAAG 400 

GTCGGCGAAG AAATCGAAAT CGTCGGTATC AAGCCGACGG TGAAGACGAC 450 

CTGCACGGGC GTTGAAATGT TCCGCAAGCT GCTGGACCAA GGTCAAGCAG 500 

GCGACAACGT TGGTATCCTG CTGCGCGGCA CGAAGCGTGA AGACGTGGAG 550 

CGTGGCCAGG TTCTGGCGAA GCCGGGTTCG ATCACGCCGC ACACGCACTT 600 

CACGGCTGAA GTGTACGTGC TGAGCAAGGA CGAAGGCGGC CGTCACACGC 650 

CGTTCTTCAA CAACTACCGT CCGCAGTTCT ACTTCCGTAC GACGGACGTG 700 

ACGGGCTCGA TCGAGCTGCC GAAGGACAAG GAAATGGTGA TGCCGGGCGA 750 

CAACGTGTCG ATCACGGTGA A 771 



2) INFORMATION FOR SEQ ID NO: 17 

{ i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 829 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Cedecea davisae 

(B) STRAIN: ATCC 33431 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 



GGCGCTATCC 
TGAGCACATC 
TCCTGAACAA 
GAAATGGAAG 
TACTCCAATC 
AGTGGGAAGC 
CCTGAGCCAG 
CGTATTCTCC 
GCGGTATCAT 
ACTGCGAAAT 
CGAAGGCCGT 
GTGAAGAAAT 
CCACACACCA 
CGGCCGTCAT 
GTACAACTGA 
GTAATGCCTG 



TGGTTGTTGC 
CTGCTGGGTC 
ATGCGACATG 
TTCGTGAACT 
GTTCGTGGTT 
TAAAATCGTT 
AGCGTGCTAT 
ATCTCCGGCC 
CAAAGTTGGT 
CTACCTGTAC 
GCTGGTGAGA 
CGAACGTGGT 
AGTTCGAATC 
ACTCCGTTCT 
CGTGACCGGC 
GCGACAACAT 



TGCGACTGAT 
GTCAGGTTGG 
GTTGATGACG 
TCTGTCCCAG 
CTGCTCTGAA 
GAGCTGGCTG 
CGATAAGCCG 
GTGGTACCGT 
GAAGAAGTTG 
CGGCGTTGAA 
ACGTTGGTGT 
CAGGTACTGG 
TGAAGTGTAC 
TCAAAGGCTA 
ACCATCGAAC 
CAAAATGGTT 



GGCCCAATGC CACAGACCCG 
CGTTCCGTAC ATCATCGTGT 
AAGAGCTGCT GGAACTGGTA 
TACGACTTCC CGGGCGACGA 
AGCGCTGGAA GGCGAAGCAG 
GCTACCTGGA TTCTTACATC 
TTCCTGCTGC CAATCGAAGA 
TGTTACCGGT CGTGTAGAGC 
AAATCGTTGG TATCAAAGAT 
ATGTTCCGCA AACTGCTGGA 
TCTGCTGCGT GGTATCAAAC 
CTAAGCCAGG CTCTATCAAG 
ATCCTGTCCA AAGACGAAGG 
CCGTCCACAG TTCTACTTCC 
TGCCAGAAGG CGTTGAGATG 
GTTACCCTGA TCCACCCAAT 



50 
100 
150 
200 
250 
300 
350 
400 
450 
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CGCGATGGAT GACGGTCTGC GTTTCGCAA 



5 2) INFORMATION FOR SEQ ID NO: 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 824 bases 

(B) TYPE: Nucleic acid 
10 (C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

15 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Cedecea neterl 

(B) STRAIN: ATCC 33855 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18 



CGCTATCCTG GTTGTTGCTG CGACTGACGG CCCTATGCCT CAGACCCGTG 50 

AGCACATCCT GCTGGGTCGT CAGGTTGGCG TTCCTTACAT CATCGTGTTC 100 

CTGAACAAAT GTGACATGGT TGATGACGAA GAGCTGCTGG AGCTGGTTGA 150 

AATGGAAGTT CGTGAACTTC TGTCTCAGTA CGACTTCCCG GGCGATGACA 200 

25 CTCCAATCAT CCGTGGTTCT GCTCTGAAAG CGCTGGAAGG CGAAGCAGAG 250 

TGGGAAGCTA AAATYGTTGA GCTGGCTGGC TTCCTGGATT CCTACATCCC 3 00 

AGAACCAGTA CGTGCAATCG AYCTGCCGTT CCTGCTGCCA ATCGAAGACG 350 

TATTCTCCAT CTCCGGCCGT GGTACCGTTG TTACCGGTCG TGTAGAGCGC 400 

GGTATCGTTA AAGTGGGCGA AGAAGTAGAA ATCGTTGGTA TCAAAGATAC 450 

30 TGCGAAATCT ACCTGTACCG GCGTTGAAAT GTTCCGCAAA CTGCTGGACG 500 

AAGGCCGTGC TGGTGAGAAC GTTGGTGTTC TGCTGCGTGG TATCAAACGT 550 

GAAGAAATCG AACGTGGTCA GGTTCTGGCT AAGCCAGGCT CTATCAAGCC 600 

GCACACCAAG TTCGAATCTG AAGTGTACAT CCTGTCCAAA GACGAAGGCG 650 

GCCGTCATAC TCCGTTCTTC AAAGGCTACC GTCCACAGTT CTACTTCCGT 700 

35 ACAACTGACG TGACCGGTAC CATCGAACTG CCAGAAGGCG TAGAGATGGT 750 

AATGCCAGGC GACAACATCA AAATGGTTGT TACCCTGATC CACCCAATCG 80 0 

CGATGGACGA CGGTCTGCGT TTCG 824 



40 



50 



2) INFORMATION FOR SEQ ID NO: 19 



( i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 827 bases 
45 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Cedecea lapagei 

(B) STRAIN: ATCC 33432 

55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19 

CGCTATTCTG GTTGTTGCTG CAACTGACGG CCCTATGCCT CAGACCCGTG 50 

AGCACATCCT GCTGGGTCGC CAGGTTGGCG TTCCTTACAT CATCGTGTTC 100 

CTGAACAAAT GTGACATGGT TGATGACGAA GAGCTGCTGG AGCTGGTAGA 15 0 

60 AATGGAAGTT CGTGAACTTC TGTCTCAGTA CGACTTCCCA GGCGATGATA 20 0 
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CCCCAATCAT 
TGGGAAGCTA 
AGAACCAGTA 
TATTCTCCAT 
GGTATCGTTA 
TGCGAAATCT 
AAGGCCGTGC 
GAAGAAATCG 
GCACACCAAG 
GCCGTCATAC 
ACCACTGACG 
AATGCCAGGT 
CGATGGACGA 



CCGTGGTTCT 
AAATCGTTGA 
CGTGCAATCG 
CTCCGGCCGT 
AAGTGGGCGA 
ACCTGTACTG 
TGGTGAGAAC 
AACGTGGTCA 
TTCGAATCTG 
TCCGTTCTTC 
TGACCGGTAC 
GACAACATCA 
CGGTCTGCGT 



GCTCTGAAAG CGCTGGAAGG CGAAGCAGAG 
GCTGGCTGGC TTCCTGGATT CCTACATCCC 
ACCTGCCGTT CCTGCTGCCA ATCGAAGACG 
GGTACCGTTG TKACCGGTCG TGTAGAGCGC 
AGAAGTAGAA ATCGTTGGTA TCAAAGATAC 
GCGTTGAAAT GTTCCGCAAA CTGCTGGACG 
GTTGGTGTTC TGCTGCGTGG TATCAAACGT 
GGTTCTGGCT AAGCCAGGCT CTATCAAGCC 
AAGTGTACAT CCTGTCCAAA * GACGAAGGCG 
AARGGCTACC GTCCACAGTT CTACTTCCGT 
CATCGAACTG CCAGAAGGCG TAGAGATGGT 
AAATGGTTGT TACCCTGATC CACCCAATCG 
TTCGCAA 



250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
827 
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2) INFORMATION FOR SEQ ID NO: 20 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 831 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Chlamydia pneumoniae 

(B) STRAIN: CWL 029 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 

GCGGAGCTAT CCTAGTCGTT TCAGCTACAG ACGGAGCTAT GCCACAAACT 50 

AAAGAACATA TCTTGCTAGC TCGCCAGGTT GGAGTTCCTT ATATCGTTGT 100 

TTTCTTGAAT AAAGTAGATA TGATCTCTCA AGAAGATGCT GAACTTATTG 150 

ACCTTGTTGA GATGGAACTT AGTGAGCTTC TTGAAGAAAA AGGCTACAAA 200 

GGATGCCCTA TTATCCGTGG TTCTGCTTTG AAAGCTCTTG AAGGTGATGC 250 

AAATTATATC GAAAAAGTTC GAGAACTTAT GCAAGCTGTG GATGACAACA 300 

TCCCTACACC AGAAAGAGAA ATTGATAAGC CTTTCTTAAT GCCTATCGAA 350 

GACGTATTCT CAATCTCTGG TCGTGGTACT GTGGTTACAG GAAGAATCGA 400 

GCGTGGAATC GTTAAAGTTT CTGATAAAGT TCAGCTCGTG GGATTAGGAG 450 

AGACTAAAGA AACAAT CGTT ACTGGAGTCG AAATGTTCAG GAAAGAACTT 500 

CCTGAAGGTC GTGCAGGAGA AAACGTTGGT TTACTCCTCA GAGGTATTGG 550 

AAAGAACGAT GTTGAAAGAG GTATGGTGGT TTGTCAGCCT AACAGCGTGA 600 

AGCCTCATAC GAAATTTAAG TCAGCTGTTT ACGTTCTTCA GAAAGAAGAA 650 

GGCGGACGTC ATAAGCCTTT CTTCAGCGGA TACAGACCTC AGTTCTTCTT 700 

CCGTACTACA GACGTGACAG GAGTCGTAAC TCTTCCTGAA GGAACTGAAA 750 

TGGTAATGCC TGGAGATAAC GTTGAGCTTG ATGTTGAGCT CATTGGAACA 800 

GTTGCTCTTG AAGAAGGAAT GAGATTTGCA A 831 



2) INFORMATION FOR SEQ ID NO: 21 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
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(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Chlamydia paittaci 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21 

TGGAGCGATT CTCGTTGTTT CCGCTACTGA CGGTGCGATG CCTCAGACCA 50 

AAGAACATAT TCTTTTGGCG AGACAGGTTG GTGTTCCTTA CATCGTTGTT 100 

10 TTCCTTAACA AAATCGATAT GATTTCTCAA GAAGATGCTG AGCTCGTAGA 150 

CTTAGTTGAA ATGGAATTGT CCGAACTTCT AGAAGAAAAA GGTTATAAAG 2 00 

GTTGCCCAAT TATCCGTGGT TCTGCTTTGA AAGCCTTAGA AGGTGATGCA 250 

AGCTACGTTG AAAAAATTCG CGAGTTAATG CAAGCAGTGG ATGATAACAT 300 

CCCTACTCCA GAGCGTGAAG TTGATAAGCC TTTCTTAATG CCTATCGAAG 350 

15 ACGTATTCTC TATTTCTGGT CGTGGTACTG TGGTCACAGG ACGTATCGAG 4 00 

CGTGGAATCG TTAAAGTGGG TGATAAAGTA CAGATTGTTG GTTTAAGAGA 450 

TACTAGAGAG ACAATTGTTA CCGGTGTGGA AATGTTCAGA AAAGAACTTC 500 

CAGAAGGTCA AGCAGGGGAA AACGTTGGTT TGCTCCTCAG AGGTATCGGT 550 

AAGAATGACG TTGAACGTGG TATGGTTATC TGCCAACCTA ATAGCGTGAA 600 

20 ATCTCACACA CAATTTAAAG GTGCTGTCTA CATTCTACAA AAAGAAGAGG 650 

GTGGACGTCA TAAACCTTTC TTTACCGGAT ACAGACCTCA GTTCTTCTTC 700 

CGTACAACAG ATGTTACAGG TGTTGTAACT CTCCCAGAAG GTACAGAGAT 750 

GGTTATGCCA GGCGATAACG TTGAATTCGA AGTT CAATTA ATTAGCCCAG 800 

TAGCTCTAGA AGAAGGTATG AGATTT 826 

25 



2) INFORMATION FOR SEQ ID NO : 22 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 822 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

35 

(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Chlamydia trachomatis 
40 (B) STRAIN: LGV 12 

( xi ) SEQUENCE" DES^rYpYiON": SEQ~ ID~ NO : 22 



GGGGCTATTC TAGTAGTTTC TGCAACAGAC GGAGCTATGC CTCAAACTAA 50 

45 AGAGCATATT CTTTTGGCAA GACAAGTTGG GGTTCCTTAC ATCGTTGTTT 100 

TTCTCAATAA AATTGACATG ATTTCCGAAG AAGACGCTGA ATTGGTCGAC 150 

TTGGTTGAGA TGGAGTTGGC TGAGCTTCTT GAAGAGAAAG GATACAAAGG 200 

GTGTCCAATC ATCAGAGGTT CTGCTCTGAA AGCTTTGGAA GGGGATGCTG 250 

CATACATAGA GAAAGTTCGA GAGCTAATGC AAGCCGTCGA TGATAATATC 300 

50 CCTACTCCAG AAAGAGAAAT TGACAAGCCT TTCTTAATGC CCATTGAGGA 350 

CGTGTTCTCT ATCTCCGGAC GAGGAACTGT AGTAACTGGA CGTATTGAGC 400 

GTGGAATTGT TAAAGTTTCC GATAAAGTTC AGTTGGTCGG TCTTAGAGAT 450 

ACTAAAGAAA CGATTGTTAC TGGGGTTGAA ATGTTCAGAA AAGAACTCCC 500 

AGAAGGTCGT GCAGGAGAGA ATGTTGGATT GCTCCTCAGA GGTATTGGTA 550 

55 AGAACGATGT GGAAAGAGGA ATGGTTGTTT GCTTGCCAAA CAGTGTTAAA 600 

CCTCATACAC GGTTTAAGTG TGCTGTTTAC GTTCTGCAAA AAGAAGAAGG 650 

TGGACGACAT AAGCCTTTCT TCACAGGATA TAGACCTCAA TTCTTCTTCC 700 

GTACAACAGA CGTTACAGGT GTGGTAACTC TGCCTGAGGG AGTTGAGATG 750 

GTCATGCCTG GGGATAACGT TGAGTTTGAA GTGCAGTTGA TTAGCCCTGT 800 

60 GGCTTTAGAA GAAGGTATGA GA 822 
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2 ) INFORMATION FOR SEQ ID NO: 23 

( i ) SEQUENCE CHARACTERISTICS ; 

(A) LENGTH: 835 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Chryseobacterium meningosepticum 

(B) STRAIN; CDC B7681 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 

CGGAGCTATC TTAGTATGTG CTGCTACAGA TGGTCCAATG CCTCAAACTA 50 

GAGAACACAT CCTACTTTGC CGTCAGGTAA ACGTACCTAG AATTGTTGTG 100 

TTCATGAACA AAGTTGACAT GGTAGATGAT CCAGAATTGT TAGAGCTTGT 150 

TGAGCTTGAA CTTAGAGATC TATTATCTAC TTACGAATAT GATGGTGATA 200 

ACTCTCCAGT AATTCAAGGT TCTGCTCTTG GTGCTCTTAA CGGTGATGCT 250 

AAGTGGGTAG CTACTGTAGA AGCTCTAATG GATGCTGTTG ATACTTGGAT 300 

CGAGCAACCA GTAAGAGATT CTGATAAGCC ATTCCTTATG CCAATCGAAG 350 

ACGTATTCTC TATTACAGGT AGAGGTACTG TAGCAACTGG TAGAATCGAG 400 

GCTGGTGTAA TCAACACAGG TGATCCTGTT GACATCGTAG GTATGGGTGA 450 

CGAGAAGTTA ACTTCTACTA TTACAGGTGT TGAGATGTTT AGAAAAATCC 500 

TAGACAGAGG TGAAGCTGGT GATAACGTAG GTCTATTGTT GAGAGGTATT 550 

GAAAAGACTG ACATCAAGAG AGGTATGGTT ATCGCTAAGA AAGATTCAGT 600 

TAAGCCACAC AAGAAATTCA AAGCTGAGGT TTATATCCTT TCTAAAGAAG 650 

AAGGTGGACG TCACACTCCA TTCCACAACA AATACCGTCC TCAGTTCTAT 7 00 

GTAAGAACTA CTGACGTTAC AGGTGAAATC TTCTTACCAG AAGGTGTAGA 750 

AATGGTAATG CCTGGTGATA ACTTAACTAT CACTGTAGAA TTGTTACAAC 800 

CAATCGCTCT TAACGAGGGT CTTAGATTCG CGATC 835 



2) INFORMATION FOR SEQ ID NO: 24 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 816 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Citrobacter amalonaticus 

(B) STRAIN: ATCC 25405 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 



CGGCG CGATC CTGGTTGTTG CTGCGACTGA CGGCCCGATG CCGCAGACTC 
GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 
TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 
AGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCGGGCGACG 
ACACCCCGAT CGTTCGTGGT TCTGCTCTGA AAGCGCTGGA AGGCGACGCA 



50 
100 
150 
200 
250 
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GAGTGGGAAG 
CCCGGAACCA 
ACGTATTCTC 
CGCGGTATCA 
GACTGCCAAG 
ACGAAGGCCG 
CGTGAAGAAA 
GCCGCACACC 
GCGGCCGTCA 
CGTACAACTG 
GGTAATGCCG 
TCGCGATGGA 



CGAAAATCAT 
GAGCGTGCGA 
CATCTCCGGT 
TCAAAGTGGG 
TCTACCTGTA 
TGCGGGTGAG 
TCGAACGTGG 
ATGTTCGAAT 
TACTCCGTTC 
ACGTGACTGG 
GGCGACAACA 
CGACGG 



CGAACTGGCC GGCTTCCTGG ATTCTTACAT 
TTGACAAGCC GTTCCTGCTG CCGATCGAAG 
CGTGGTACCG TTGTTACCGG TCGTGTAGAA 
CGAAGAAGTT GAAATCGTTG GTATCAAAGA 
CTGGCGTTGA AATGTTCCGC AAACTGCTGG 
AACGTTGGTG TTCTGCTGCG TGGTATCAAA 
TCAGGTACTG GCTAAGCCGG GCWCCATCAA 
CYGAAGTGTA CATCCTGTCC AAAGACGAAG 
TTCAAAGGCT ACCGTCCGCA GTTCTACTTC 
CACCATCGAA CTGCCGGAAG GCGTTGAGAT 
TCAAAATGGT TGTTACCCTG ATCCACCCGA 
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2) INFORMATION FOR SEQ ID NO: 25 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 825 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE : Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Citroibacter braakii 

(B) STRAIN: ATCC 43162 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 

CGCGATCCTG GTTGTTGCTG CAACTGACGG CCCGATGCCG CAGACTCGTG 50 

AGCACATCCT GCTGGGTCGY CAGGTAGGCG TTCCGTACAT CATCGTGTTC 100 

CTGAACAAAT GCGACATGGT TGATGACGAA GAGCTGCTGG AACTGGTAGA 150 

AATGGAAGTT CGTGAACTTC TGTCTCAGTA CGATTTCCCG GGCGACGACA 200 

CGCCGATCGT TCGTGGTTCT GCTCTGAAAG CGCTGGAAGG CGAWGCAGAG 250 

TGGGAAGCGA AAATCATCGA ACTGGCTGGC TTCCTGGATT CTTACATCCC 300 

GGAACCAGAG CGTGCGATTG ACAAGCCGTT CCTGCTGCCT ATCGAAGACG 350 

TATTCTCCAT CTCTGGTCGT GGTACCGTTG TTACCGGTCG TGTAGAGCGC 4 00 

GGTATCATCA AAGTTGGTGA AGAAGTTGAA ATCGTTGGTA TCAARGACAC 450 

TGCTAAGTCT ACCTGTACTG GCGTTGAAAT GTTCCGCAAA CTGCTGGACG 500 

AAGGCCGTGC TGGTGAGAAC GTTGGTGTTC TGCTGCGTGG TATCAAGCGT 550 

GAAGAAATCG AACGTGGTCA GGTACTGGCT AAGCCGGGCT CTATCAAGCC 600 

GCACACCAAG TTCGAATCTG AAGTGTACAT TCTGTCCAAA GACGAAGGCG 650 

GCCGTCATAC TCCGTTCTTC AARGGCTACC GTCCGCAGTT CTACTTCCGT 700 

ACTACTGACG TGACTGGTAC CATCGAACTG CCGGAAGGCG TTGAGATGGT 750 

AATGCCGGGC GACAACATCA AAATGGTTGT TACCCTGATC CACCCAATCG 800 

CGATGGACGA CGGTCTGCGT TTCGC 82 5 



2) INFORMATION FOR SEQ ID NO: 26 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 83 0 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE : 

(A) ORGANISM: Citrobacter koseri 

(B) STRAIN: ATCC 27156 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26 



CGGCGCGATC CTGGTTGTTG CTGCGACTGA CGGCCCGATG CCGCAGACCC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 100 

10 TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

TGAGATGGAA GTGCGTGAAC TGCTGTCTCA GTACGATTTC CCGGGCGACG 200 

ACACGCCGAT CGTTCGTGGT TCTGCTCTGA AAGCGCTGGA AGGCGAMGCT 250 

GAGTGGGAAG CGAAAATCAT CGAACTGGCT GGCTACCTGG ATTCTTACAT 3 00 

CCCGGAACCA GAGCGTGCGA TTGACAAGCC GTTCCTGCTG CCGATCGAAG 350 

15 ACGTATTCTC CATCTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAG 400 

CGCGGTATCA TCAAAGTGGG CGAAGAAGTT GAAATYGTTG GTATCAAAGA 450 

GACTGCGAAG TCTACCTGTA CTGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTAGGTG TTCTGCTGCG TGGTATCAAA 550 

CGTGAAGAAA TCGAACGTGG TCAGGTACTG GCTAAGCCGG GYTCCATCAA 600 

20 GCCGCACACC AAGTTCGAAT CTGAAGTGTA CATYCTGTCY AAAGATGAAG 650 

GCGGCCGTCA TACTCCGTTC TTCAAAGGCT ACCGTCCGCA GTTCTACTTC 700 

CGTACAACTG ACGTGACTGG CACCATCGAA CTGCCGGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAAATGGT TGTTACCCTG ATCCACCCGA 800 

TCGCGATGGA CGACGGTCTG CGTTTCGCAA 830 

25 



2) INFORMATION FOR SEQ ID NO: 27 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 827 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



35 



(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Citrobacter farmeri 
40 (B) STRAIN: ATCC 51112 

{ xi ; sEWKNCB'ljK^cRf^foN: " seq~ ID~~NO : 2 7 

CGCGATCCTG GTTGTTGCTG CGACTGACGG CCCGATGCCG CAGACTCGTG 50 

45 AGCACATCCT GCTGGGTCGT CAGGTAGGCG TTCCGTACAT CATCGTGTTC 100 

CTGAACAAAT GCGACATGGT TGATGACGAA GAGCTGCTGG AACTGGTAGA 150 

GATGGAAGTT CGTGAACTGC TGTCTCAGTA CGATTTCCCG GGCGACGACA 20 0 

CGCCGATCGT TCGTGGTTCT GCTCTGAAAG CGCTGGAAGG CGACGCAGAG 250 

TGGGAAGCGA AAATCATCGA ACTGGCAGGC TTCCTGGATT CTTACATCCC 300 

50 GGAACCAGAG CGTGCGATTG ACAAGCCGTT CCTGCTGCCG ATCGAAGACG 350 

TATTCTCCAT CTCTGGTCGT GGTACCGTTG TTACCGGTCG TGTAGAGCGC 400 

GGTATCATCA AAGTGGGTGA AGAAGTTGAA ATCGTTGGTA TCAAAGAGAC 450 

TGCCAAGTCT ACCTGTACTG GCGTTGAAAT GTTCCGCAAA CTGCTGGACG 500 

AAGGCCGTGC TGGTGAGAAC GTAGGTGTTC TGCTGCGTGG TATCAAACGT 550 

55 GAAGAAATCG AACGTGGTCA GGTACTGGCT AAGCCGGGCW CCATCAAGCC 600 

RCACACTATG TTCGAATCTG AAGTGTACAT TCTGTCCAAA GACGAAGGCG 650 

GCCGTCATAC TCCGTTCTTC AAAGGCT AC C GTCCGCAGTT CTACTTCCGT 700 

ACGACTGACG TGACTGGCAC CATCGAACTG CCGGAAGGTG TTGAGATGGT 750 

TATGCCGGGC GACAACATCA AAATGGTTGT TACCCTGATC CACCCGATCG 80 0 

60 CGATGGACGA CGGTCTGCGT TTCGCAA 827 
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2) INFORMATION FOR SEQ ID NO: 28 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 797 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE : 

(A) ORGANISM: CitroJbacter freundii 

(B) STRAIN: ATCC 8090 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28 

CCTGGTTGTT GCTGCGACTG ACGGCCCGAT GCCGCAGACT CGTGAGCACA 50 

TCCTGCTGGG TCGTCAGGTA GGCGTTCCGT ACATCATCGT GTTCCTGAAC 100 

AAATGCGACA TGGTTGATGA CGAAGAGCTG CTGGAACTGG TAGAAATGGA 150 

AGTTCGTGAA CTTCTGTCTC AGTACGATTT CCCGGGCGAC GACACTCCGA 200 

TCGTTCGTGG TTCTGCTCTG AAAGCGCTGG AAGGCGAAGC AGAGTGGGAA 250 

GCGAAAATCA TCGAACTGGC TGGCTTCCTG GATTCTTACA TCCCAGAACC 3 00 

AGAGCGTGCG ATTGACAAGC CGTTCCTGCT GCCTATCGAA GACGTATTCT 350 

CCATCTCCGG TCGTGGTACC GTTGTTACCG GTCGTGTAGA GCGCGGTATC 400 

ATCAAAGTTG GTGAAGAAGT TGAAATCGTT GGTATCAAAG AGACTGCTAA 450 

GTCTACCTGT ACTGGCGTTG AAATGTTCCG CAAACTGCTG GACGAAGGCC 500 

GTGCTGGTGA GAACGTTGGT GTTCTGCTGC GTGGTATCAA ACGTGAAGAA 550 

ATCGAACGTG GTCAGGTACT GGCTAAGCCG GGCTCTATCA AGCCGCACAC 600 

CAAGTTCGAA TCTGAAGTGT ACATTCTGTC CAAAGACGAA GGCGGCCGTC 650 

ATACTCCGTT CTTCAAAGGC TACCGTCCGC AGTTCTACTT CCGTACTACT 700 

GACGTGACTG GTACCATCGA ACTGCCGGAA GGCGTAGAGA TGGTAATGCC 750 

GGGCGACAAC ATCAAAATGG TTGTTACCCT GATCCACCCA ATCGCGA 797 



2) INFORMATION FOR SEQ ID NO: 29 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: CitroJbacter sedlakii 

(B) STRAIN: ATCC 51115 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29 

CGGCGCGATC CTGGTTGTTG CCGCGACTGA CGGCCCGATG CCGCAGACCC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 100 

TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

AGAGATGGAA GTTCGTGAAC TGCTGTCTCA GTACGATTTC CCGGGCGACG 200 

ACACGCCGAT CGTTCGTGGT TCAGCTCTGA AAGCGCTGGA AGGCGACGCA 250 

GAGTGGGAAG CGAAAATCAT CGAACTGGCT GGCTTCCTGG ATTCTTACAT 300 
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TCCGGAACCA 
ACGTATTCTC 
CGCGGTATCA 
GACTGCGAAG 
ACGAAGGCCG 
CGTGAAGAAA 
GCCGCACACC 
GCGGCCGTCA 
CGTACAACTG 
GGTAATGCCG 
TCGCGATGGA 



GAGCGTGCGA 
CATCTCCGGT 
TCAAAGTGGG 
TCTACCTGTA 
TGCGGGTGAG 
TCGAACGTGG 
AAGTTCGAAT 
TACTCCGTTC 
ACGTGACTGG 
GGCGACAACA 
CGACGGTCTG 



TTGACAAGCC 
CGTGGTACCG 
CGAAGAAGTT 
CTGGCGTTGA 
AACGTAGGTG 
TCAGGTACTG 
CTGAAGTGTA 
TTCAAAGGCT 
CACCATCGAA 
TCAAAATGGT 
CGTTTC 



GTTCCTGCTG CCGATCGAAG 
TTGTTACCGG TCGTGTAGAG 
GAAATCGTTG GTATCAAAGA 
AATGTTCCGC AAACTGCTGG 
TTCTGCTGCG TGGTATCAAA 
GCGAAGCCGG GCACCATCAA 
TATTCTGTCC AAAGATGAAG 
ACCGTCCGCA GTTCTACTTC 
CTGCCGGAAG GCGTAGAGAT 
TGTTACCCTG ATCCACCCGA 



350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
826 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



2 ) INFORMATION FOR SEQ ID NO: 30 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 823 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Citrobacter werkmanii 

(B) STRAIN: ATCC 51114 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30 

GCGATCCTGG TTGTTGCTGC GACTGACGGC CCGATGCCGC AGACTCGTGA 50 

GCACATCCTG CTGGGTCGTC AGGTAGGCGT TCCGTACATC ATCGTGTTCC 100 

TGAACAAATG CGACATGGTT GATGACGAAG AGCTGCTGGA ACTGGTAGAA 150 

ATGGAAGTTC GTGAACTTCT GTCTCAGTAC GATTTCCCGG GCGACGACAC 200 

TCCGATCGTT CGTGGTTCTG CTCTGAAAGC GCTGGAAGGC GAAGCAGAGT 250 

GGGAAGCGAA AATCATCGAA CTGGCTGGCT TTCTGGATTC TTACATCCCG 300 

GAACCAGAGC GTGCGATTGA CAAGCCGTTC CTGCTRCCTA TCGAAGACGT 350 

ATTCTCCATC TCCGGTCGTG GTACCGTTGT TACCGGTCGT GTAGAGCGCG 4 00 

GTATCATCAA AGTTGGTGAA GAAGTTGAAA TCGTTGGTAT CAAAGACACC 450 

GCTAAGTCTA CCTGTACCGG CGTTGAAATG TTCCGCAAAC TGCTGGACGA 500 

AGGCCGTGCT GGTGAGAACG TTGGTGTTCT GCTGCGTGGT ATCAAACGTG 550 

AAGAAATCGA ACGTGGTCAG GTACTGGCTA AGCCGGGCTC TATCAAGCCG 600 

CACACCAAGT TCGAATCTGA AGTGTACATC CTGTCCAAAG ACGAAGGCGG 650 

CCGTCATACT CCGTTCTTCA AAGGCTACCG TCCGCAGTTC TACTTCCGTA 700 

CTACTGACGT GACTGGTACC ATCGAACTGC CGGAAGGCGT AGAGATGGTA 750 

ATGCCGGGCG ACAACATYAA AATGGTTGTT AC YCTGAT CC ACCCGATCGC 800 

GATGGACGAC GGTCTGCGTT TCG 823 



2 ) INFORMATION FOR SEQ ID NO : 31 

(i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Citrobacter youngae 

(B) STRAIN: ATCC 29935 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31 

GGCGCGATCC TGGTTGTTGC TGCGACTGAC GGCCCGATGC CGCAGACTCG 50 

TGAGCACATC CTGCTGGGTC GTCAGGTAGG CGTTCCGTAC ATCATCGTGT 100 

TCCTGAACAA ATGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTA 150 

10 GAAATGGAAG TTCGTGAACT TCTGTCTCAG TACGATTTCC CGGGCGACGA 200 

TACGCCGATC GTTCGTGGTT CTGCTCTGAA AGCGCTGGAA GGCGAAGCAG 250 

AGTGGGAAGC GAAAATCATC GAACTGGCTG GCTTCCTGGA TTCTTACATC 300 

CCGGAACCAG AACGTGCTAT CGATAAGCCG TTCCTGCTGC CAATCGAAGA 350 

CGTATTCTCC ATCTCCGGTC GTGGTACCGT TGTTACTGGT CGTGTAGAAC 400 

15 GCGGTATCAT CAAAGTTGGT GAAGAAGTTG AAATCGTTGG TATCAAAGAG 450 

ACTGCCAAGT CTACCTGTAC TGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGCCGT GCTGGTGAGA ACGTTGGTGT TCTGCTGCGT GGTATCAAAC 550 

GTGAAGAAAT CGAACGTGGT CAGGTACTGG CTAAGCCGGG CTCTATCAAG 600 

CCGCACACCA AGTTCGAATC TGAAGTGTAC ATTCTGTCCA AAGACGAAGG 650 

20 CGGCCGTCAT ACTCCGTTCT TCAAAGGCTA CCGTCCGCAG TTCTACTTCC 700 

GTACTACTGA CGTGACGGGT ACCATCGAAC TGCCGGAAGG CGTAGAGATG 750 

GTAATGCCGG GCGACAACAT CAAAATGGTT GTTACCCTGA TCCACCCAAT 800 

CGCGATGGAT GACGGTCTGC GTTTCG 82 6 



25 



40 



2) INFORMATION FOR SEQ ID NO: 32 



( i ) SEQUENCE CHARACTERISTICS : 
30 (A) LENGTH: 841 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY : Linear 

35 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Clostridium perfringens 

(B) STRAIN: ATCC 13124 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32 



CGGAGCTATA TTAGTTTGTT CAGCAGCTGA TGGTCCAATG CCTCAAACAA 50 

GAGAGCACAT CTTATTATCA TCAAGAGTTG GAGTTGACCA CATCGTAGTA 100 

45 TTCTTAAACA AAGCAGATAT GGTTGACGAC GAAGAATTAT TAGAATTAGT 150 

TGAAATGGAA GTTAGAGAGT TATTAAGCGA GTACAACTTC CCAGGAGACG 200 

AYATTCCAGT AATCAARGGA TCAGCTTTAG TAGCATTAGA AAACCCAACT 250 

GACGAAGCTG CAACAGCTTG TATCAGAGAG TTAATGGATG CTGTAGATAG 3 00 

CTACATCCCA AC AC CAGAAA GAGCAACAGA TAAGCCATTC TTAATGCCAG 350 

50 TAGAGGACGT ATTCACAATC ACTGGTAGAG GAACAGTTGC AACAGGAAGA 400 

GTTGAAAGAG GAGTTCTACA TGTAGGAGAC GAAGTAGAAG TAATCGGATT 450 

AACTGAAGAA AGAAGAAAAA CTGTTGTAAC AGGAATCGAA ATGTTCAGAA 500 

AGTTATTAGA TGAAGCACAA GCTGGAGATA ACATCGGAGC ATTATTAAGA 550 

GGTATCCAAA GAACTGAYAT CGAAAGAGGT CAAGTTTTAG CTCAAGTTGG 600 

55 AACAATCAAC CCACACAAAA AATTCGTAGG TCAAGTATAC GTACTTAAAA 650 

AAGAAGAAGG TGGAAGACAT ACTCCATTCT TCGATGGATA CAGACCACAA 700 

TTCTACTTCA GAACAACAGA CGTTACAGGA TCAATCAAAT TACCAGAAGG 750 

AATGGAAATG GTTATGCCTG GAGACCACAT CGACATGGAA GTTGAATTAA 800 

TCACAGAAAT CGCTATGGAY GAAGGATTAA GATTCGCTAT C 841 



60 
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2 ) INFORMATION FOR SEQ ID NO: 33 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 822 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOIiOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Comamonas acidovorans 
15 (B) STRAIN: ATCC 15668 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33 

CGGCGCCATC CTGGTGTGCT CGGCCGCTGA CGGCCCCATG CCCCAGACCC 50 

20 GCGAGCACAT CCTGCTGGCC CGTCAGGTGG GCGTGCCCTA CATCATCGTG 100 

TTCCTGAACA AGTGCGACAT GGTGGACGAC GAAGAGCTGC TGGAACTGGT 150 

CGAAATGGAA GTGCGCGAGC TGCTTGCCAA GTACGACTTC CCCGGCGACG 2 00 

ACACCCCCAT CATCCGCGGC TCGGCCAAGC TGGCCCTGGA AGGCGACCAG 250 

TCCGACAAGG GCGAACCTGC CATCCTGCGC CTGGCTGAAG CACTGGACTC 300 

25 CTACATCCCC ACGCCCGAGC GCGCTGTGGA CGGCGCCTTT GCAATGCCCG 350 

TGGAAGACGT GTTCTCGATC TCTGGCCGTG GCACCGTGGT GACTGGCCGT 400 

ATCGAGCGCG GCATCATCAA GGTCGGCGAA GAAATCGAAA TCGTCGGTAT 450 

CCGCGACACC CAGAAGACCA TCGTCACCGG CGTGGAAATG TTCCGCAAGC 500 

TGCTGGACCA AGGTCAAGCT GGCGACAACG TGGGTCTGCT GCTGCGCGGC 550 

30 ACCAAGCGTG AAGACGTGGA ACGCGGCCAA GTGCTGTGCA AGCCCGGCTC 600 

CATCAAGCCC CACACCCACT TCACGGCTGA GGTGTACGTG CTGTCCAAGG 650 

ACGAAGGTGG TCGCCACACT CCGTTCTTCA ACAACTACCG TCCCCAGTTC 700 

TATTTCCGTA CGACCGACGT GACCGGCTCC ATCGAGCTGC CCGCCGACAA 750 

GGAAATGGTG ATGCCTGGCG ACAACGTGTC GATCACCGTC AAGCTGATCG 800 

35 CCCCCATCGC CATGGAAGAA GG 822 



2) INFORMATION FOR SEQ ID NO: 34 



40 



(i) SEQUENCE CHARACTERISTICS: 

* LENGTH?" 70~2~ cases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
45 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 
50 (A) ORGANISM: Corynebacterium bovis 

(B) STRAIN: ATCC 7715 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34 

55 GCCGCAGACC CGTGAGCACG TCCTCCTGGC CCGTCAGGTC GGTGTGCCCT 50 

ACATCCTCGT CGCCCTCAAC AAGTGCGACA TGGTCGACGA CGAGGACCTC 100 

ATCGAGCTCG TCGAGATGGA GGTCCGTGAG CTCCTCGCCG AGCAGGACTA 150 

CGACGAGGAC GCCCCGATCA TCCACATCTC CGCCCTCAAG GCCCTCGAGG 200 

GTGACCCGGA GTGGACGCAG CGCATCGTCG ACCTCATGAA GGCCTGCGAC 25 0 

60 GACGCCATCC CGGATCCGGA GCGCGAGACG GACAAGCCGT TCCTCATGCC 300 
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GATCGAGGAC ATCTTCACGA TCACCGGCCG 
GTGTCGAGCG TGGCATCCTC AACGTCAACG 
ATCTGCGAGA ACTCCCAGAA GACGACCGTC 
CAAGTTCCTC GACACGGCCG AGGCCGGCGA 
5 GTGGCCTGAA GCGCGAGGAC GTCGAGCGTG 
GGCGCCTACA CGCCGCACAC CGAGTTCGAG 
CAAGGACGAG GGTGGCCGCC ACACGCCGTT 
AGTTCTACTT CCGGACGACC GACGTCACCG 
GG 



CGGCACCGTC GTCACGGGCC 350 

AGGAGGTCGA GATCCTGGGT 400 

ACCTCCATCG AGATGTTCAA 450 

CAACGCCGCC CTGCTGCTCC 500 

GCCAGATCGT GGCCAAGCCG 550 

GGCTCCGTGT ACATCCTCTC 600 

CTTCGACAAC TACCGTCCGC 650 

GCGTCGTCAA GCTGCCGGAG 700 

702 



2) INFORMATION FOR SEQ ID NO: 35 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 689 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

20 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynebacterium cervicis 
25 (B) STRAIN: NCTC 10604 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35 

GGCTCAGACC CGCGAGCACG TTCTGCTTGC TCGCCAGGTT GGCGTTCCGA 50 

30 CGATCCTGGT TGCCCTCAAC AAGGCCGATA TGGTCGACGA TGAGGAAATG 10 0 

CTGGAGCTCG TTGAGGAAGA GTGCCGCGAC CTGCTCGAGT CCCAGGACTT 150 

CGATCGTGAC GCCCCGATCA TCCAGGTTTC CGCGCTGAAG GCTCTCGAAG 200 

GTGATCCGCA GTGGGTTGCT AAGGTCGAGG AGCTCATGGA GGCAGTCGAC 250 

ACCTTCGTGC CGACTCCTGA GCGCGACATG GACAAGCCGT TCCTCATGCC 3 00 

35 GATCGAAGAC GTCTTCACCA TCACCGGCCG TGGCACCGTT GTTACCGGTC 350 

GTGTTGAGCG TGGCAAGCTC CCGATCAACT CTGAGGTTGA AATCCTCGGT 400 

ATCCGCGAAC CGCAGAAGAC CACCGTTACC GGTAT CGAGA TGTTCCACAA 450 

GTCCATGGAT GAAGCATGGG CAGGCGAGAA CTGTGGTCTC CTCCTGCGTG 500 

GCACCAAGCG CGATGAGGTT GAGCGCGGTC AGGTCGTTGC CGTTCCCGGT 550 

40 TCGATCACCC CGCACACCAA CTTCACCGGA CAGGTCTACA TCCTCAAGAA 600 

GGAAGAAGGC GGTCGTCACA ACCCGTTCTT CTCGAACTAC CGTCCGCAGT 650 

TCTACTTCCG~ CA^CAC'gGAC GTGACCGGCG TCATCACCC 68 9 



45 



55 



2) INFORMATION FOR SEQ ID NO: 36 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 804 bases 
50 (B) TYPE.: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynebacterium flaveacens 

(B) STRAIN: ATCC 10340 

60 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36 
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GGTTGTTGCT 
TTCTGGCTCG 
TGCGACATGG 
CCGCGAACTG 
ACATCTCCGC 
ATCGTCGACC 
CGAGACCGAC 
CCGGCCGCGG 
GTCAACGAGG 
CACCGTTACC 
CTGGCGACAA 
GAGCGCGGCC 
GTTCGAGGGT 
CCCCGTTCAT 
GTGACCGGCG 
CGACAACGTT 
GGGC 



GCAACCGATG 
CCAGGTTGGC 
TTGATGATGA 
CTCGCTGAGC 
TCTCAAGGCT 
TCATGCAGGC 
AAGCCCTTCC 
TACCGTTGTT 
ATGTTGAGAT 
GGTAT CGAAA 
CTGTGGTCTG 
AGGTTGTTAT 
TCCGTCTACG 
GGACAACTAC 
TTGTTCACCT 
GATATGACCG 



GTCCTATGCC GCAGACCCGC GAGCACGTTC 
GTTCCTTACA TCCTCGTTGC TCTTAACAAG 
GGAAATCATC GAGCTCGTTG AGATGGAAAT 
AGGACTACGA CGAGGATGCC CCCATCATCC 
CTTGAGGGTG ACGAGAAGTG GGTACAGGCC 
CTGCGATGAC TCCATTCCGG ATCCGGAGCG 
TCATGCCTAT CGAGGACATC TTCACCATCA 
ACCGGCCGTG TTGAGCGTGG CGTTTTGAAG 
CATCGGCATC AAGGAGAAGT CCATCTCCAC 
TGTTCCGCAA GATGATGGAC TACACCGAGG 
CTTCTGCGTG GTACCAAGCG TGAAGAGGTC 
CAAGCCGGGC GCCTACACCC CCCACACCAA 
TCCTCAAGAA GGAAGAGGGC GGCCGCCACA 
CGTCCGCAGT TCTACTTCCG TACCACTGAC 
GCCTGAGGGC ACCGAGATGG TCATGCCTGG 
TTGAGCTCAT CCAGCCCGTC GCTAGGATGA 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
804 



2) INFORMATION FOR SEQ ID NO : 37 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 692 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynebacterium kutscheri 

(B) STRAIN: ATCC 15677 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 7 

TGCCTCAGAC CCGTGAGCAC GTTCTTCTTG CTCGCCAGGT TGGCGTTCCT 50 

TACATCCTCG TTGCTCTTAA CAAGTGCGAC ATGGTTGACG ATGAGGAAAT 100 

CATCGAGCTC GTTGAGATGG AAGTTCGCGA GCTTCTTGCT GAGCAGGAGT 150 

ACGATGAAGA GGCTCCAATC ATCCACATCT CTGCTTTGAA GGCTCTTGAG 200 

GGCGACGAGA AGTOTACTCA GGCCATCATCT GACCT^TGC AGGCT _ TOTGA " 2 50~ 

TGACTCCATC CCAGATCCAG AGCGTGAGAC CGACAAGCCA TTCCTCATGC 300 

CTATCGAGGA TATCTTCACC ATCACCGGTC GTGGCACCGT TGTTACCGGT 350 

CGTGTTGAGC GCGGTTCCTT GAAGGTGAAT GAGGACGTCG AGATCATCGG 400 

CATCAAGGAG AAGTCCACCA CTACTACCGT TACCGGTATC GAAATGTTCC 450 

GTAAGCTTCT TGATTACACC GAAGCTGGCG ATAACTGTGG TCTGCTTCTT 500 

CGTGGTATCA AGCGCGAAGA CGTTGAGCGT GGTCAGGTTG TTGTTAAGCC 550 

AGGCGCTTAC ACACCTCACA CCGAGTTCGA GGGCTCTGTT TACGTTCTTT 600 

CCAAGGACGA GGGCGGCCGC CACACCCCAT TCTTCGACAA CTACCGTCCA 650 

CAGTTCTACT TCCGCACCAC TGACGTTACC GGTGTTGTGA AG 692 



2) INFORMATION FOR SEQ ID NO: 38 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 797 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
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(D) TOPOLOGY: Linear 
(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Coxynebacterium minutissimum 

(B) STRAIN: ATCC 23348 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38 

CCTGGTTGTT GCTGCAACCG ATGGCCCGAT GCCGCAGACC CGCGAGCACG 50 

TTCTTCTGGC CCGCCAGGTT GGCGTTCCGT ACATCCTCGT TGCACTGAAC 100 

AAGTGTGACA TGGTTGACGA TGAGGAAATC ATCGAGCTCG TTGAGATGGA 150 

GATCCGTGAG CTGCTCGCTG AGCAGGACTA CGACGAGGAA GCTCCGATCG 200 

TTCACATCTC CGCTCTGAAG GCTCTTGAGG GCGACGAGAA GTGGGCACAG 250 

TCCATCGTTG ACCTGATGCA GGCTTGCGAT GACTCCATCC CGGATCCGGA 3 00 

GCGCGAGCTG GACAAGCCGT TCCTGATGCC GATCGAGGAC ATCTTCACCA 350 

TTACCGGCCG CGGTACCGTT GTTACCGGCC GTGTTGAGCG TGGCTCCCTG 4 00 

AACGTTAACG AGGACATCGA GATCATCGGT ATCAAGGACA AGTCCATGTC 450 

CACCACCGTT ACCGGTATCG AGATGTTCCG CAAGATGATG GACTACACCG 500 

AGGCTGGCGA CAACTGTGGT CTGCTTCTGC GTGGTACCAA GCGTGAAGAG 550 

GTTGAGCGTG GCCAGGTTTG CATCAAGCCG GGCGCTTACA CCCCGCACAC 6 00 

CAAGTTCGAG GGTTCCGTCT ACGTCCTGAA GAAGGAAGAG GGCGGCCGCC 650 

ACACCCCGTT CATGGACAAC TACCGTCCGC AGTTCTACTT CCGCACCACC 700 

GACGTCACCG GTGTCATCAA GCTGCCGGAG GGCACCGAGA TGGTCATGCC 750 

GGGCGACAAC GTTGAGATGT CCGTAGAGCT GATCCAGCCG GTCGCTA 797 



2 ) INFORMATION FOR SEQ ID NO: 39 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 702 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynejbacterium mycetoides 

(B) ' STRAIN : " ATCC 21134" 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39 



GCCGCAGACC CGCGAGCACG 
ACATCCTCGT TGCGCTGAAC 
ATCGAGCTCG TGGAGATGGA 
CGACGAGGAC GCCCCCATCA 
GCGACGAGAA GTGGGTTCAG 
GACTCCATCC CGGATCCGGT 
GATCGAGGAC ATCTTCACCA 
GTGTGGAGCG CGGCGTGCTC 
ATCCGCGACA AGTCCCAGAA 
CAAGCTGCTC GATACCGCTG 
GCGGTCTGAA GCGCGAGGAC 
GGCGCCTACA CCCCGCACAC 
CAAGGACGAG GGCGGCCGCC 
AGTTCTACTT CCGCACCACC 
GG 



TTCTTCTGGC 
AAGTGCGACA 
GGTCCGTGAG 
TCCACATCTC 
TCCGTGCTCG 
CCGCGAGACC 
TCTCCGGCCG 
AACCTCAACG 
GACCACCGTC 
AGGCAGGCGA 
GTCGAGCGTG 
CAAGTTCGAG 
ACACCCCGTT 
GACGTGACCG 



CCGCCAGGTC 
TGGTTGATGA 
CTGCTCGGCG 
CGCTCTGAAG 
ACCTCATGCA 
GACCGCGACT 
CGGCACCGTG 
ACGAGGTCGA 
ACCTCCATCG 
CAACGCGGCT 
GCCAGGTTGT 
GGTTCCGTCT 
CTTCGACAAC 
GTGTTGTGAA 



GGCGTCCCCT 
TGAGGAGATC 
AGCAGGACTA 
GCTCTCGAGG 
GGCGTGCGAC 
TCCTGATGCC 
GTTACCGGTC 
GATCATCGGC 
AGATGTTCAA 
CTGCTGCTCC 
CATCAAGCCG 
ACGTCCTGTC 
TACCGTCCGC 
GCTGCCGGAG 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
702 
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2) INFORMATION FOR SEQ ID NO: 40 

5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 674 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 
10 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 
15 (A) ORGANISM: Corynebacterium pseudogenitalium 

(B) STRAIN: ATCC 33038 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40 

20 GCTCGCCAGG TTGGCGTTCC TTACATCCTC GTTGCGCTGA ACAAGTGCGA 50 

CATGGTTGAT GATGAGGAAA TCATCGAGCT CGTTGAGATG GAGATCCGTG 100 

AGCTGCTCGC AGAGCAGGAT TACGATGAGG AAGCTCCTAT CGTTCACATC 150 

TCCGCTCTGA AGGCCCTCGA GGGCGATGAC AAGTGGGTAC AGT CCGTCGT 200 

TGATCTGATG GAAGCCTGCG ACAACTCCAT CCCGGATCCG GAGCGCGCTA 250 

25 CCGACCAGCC GTTCCTGATG CCTATCGAGG ACATCTTCAC CATTACCGGC 300 

CGCGGTACCG TTGTTACCGG CCGTGTTGAG CGTGGCCGTC TGAACGTCAA 350 

CGAGGACGTT GAGATCATCG GTATCCAGGA GAAGTCCCAG ACCACCACCG 400 

TTACCGGTAT CGAGATGTTC CGCAAGATGA TGGACTACAC CGAGGCTGGC 450 

GACAACTGTG GTCTGCTTCT GCGTGGTACC AAGCGTGAGG ACGTTGAGCG 500 

30 TGGCCAGGTT GTTATCAAGC CGGGCGCTTA CACCCCGCAC ACCAAGTTCG 550 

AGGGCTCCGT CTACGTCCTG AAGAAGGAAG AGGGCGGCCG CCACACCCCG 600 

TTCATGAACA ACTACCGTCC GCAGTTCTAC TTCCGTACCA CGGACGTTAC 650 

CGGTGTTGTT CACCTGCCAG AGGG 674 



35 



50 



2 ) INFORMATION FOR SEQ ID NO: 41 



( i ) SEQUENCE CHARACTERISTICS : 
40 (A) LENGTH: 694 bases 

<B) TYPE: Nucleic acid 

( C ) S TRANDEDNE SS : " Double" 

(D) TOPOLOGY: Linear 

45 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynebacterium renale 

(B) STRAIN: ATCC 19412 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41 



TGCCTCAGAC CCGTGAGCAC GTTCTGCTTG CTCGTCAGGT CGGCGTTCCT 50 

TACATCCTCG TTGCACTGAA CAAGTGCGAC ATGGTCGACG ACGAAGAAAT 100 

55 CATCGAGCTC GTCGAGATGG AAATCCGTGA ACTGCTCGCA GAGCAGGACT 150 

ACGATGAGGA AGCTCCTATC GTTCACATCT CCGCTCTGGG CGCCCTGAAC 200 

GGCGAGCAGA AGTGGGTTGA CTCCATCGTC GAACTGATGG AAGCTTGCGA 250 

CAACTCCATC CCAGACCCAG TTCGCGACAT CGACCACCCA TTCCTGATGC 300 

CTATCGAGGA CATCTTCACC ATTACCGGTC GCGGTACCGT TGTTACCGGC 350 

60 CGTGTCGAGC GTGGCCGTCT CAACGTCAAC GAAGAAGTTG AGATCATCGG 400 
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TATCAAGGAC AAGTCCCAGA AGACCACCGT 
GCAAGATGCT GGACTACACC GAAGCTGGCG 
CGCGGCATCG GCCGTGAGGA TGTCGAGCGT 
AGGCGCTTAC ACCCCTCACT CTGAGTTCGA 
CCAAGGACGA GGGTGGCCGC CACACCCCAT 
CAGTTCTACT TCCGCACCAC CGACGTGACC 



CACCGGTATC GAGATGTTCC 
ACAACTGTGG TCTGCTGCTC 
GGCCAGGTTA TCATCAAGCC 
GGGCTCTGTC TACGTCCTGT 
TCTTCGACAA CTACCGTCCA 
GGCGTTGTGC ACCT 



450 
500 
550 
600 
650 
694 
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2) INFORMATION FOR SEQ ID NO: 42 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 687 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynebacterium ulcerans 

(B) STRAIN: NCTC 8665 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42 

GCCGCAGACC CGCGAGCACG TTCTGCTGGC TCGCCAGGTT GGCGTTCCKT 50 

ACATCCTSGT TGCACTGAAC AAGTGCGACA TGGTTGACGA TGAGGARCTC 100 

CTSGAGCTCG TCGAGATGGA GGTCCGCGAG CTGCTGGCTG AGCAGGACTA 150 

CGACGAGGAA GCTCCGRTCG TTCACATCTC CGCWCTGAAC GCCCTGGACG 200 

GCGACSAGAA GTGGGCTVAC TCCATCCTCG AGCTGATGCA GGCTTGCGAC 250 

GAGTCCATCC CGGATCCGGA GCGCGAGACC GACAAGCCGT TCCTGATGCC 300 

GATTGAGGAC ATCTTCACCA TTACCGGTCG CGGYACCGTT GTTACCGGCC 350 

GTGTTGAGCG TGGCDTCCTG AACGTSAACG ACGASGTTGA GATCATGGGY 4 00 

ATCCGGGAGA AGTCCCAGAA GACCACCGTY ACCKSCATCG AGATGTTCAA 450 

CAAGMTGMTG GACWCCGCAG AGGCTGGCGA CAACGCTGSW CTGCTGCTGC 500 

GTGGTMTSAA GCGTGAGGAC GTTGAGCGTG GCCAGATCAT CGYTAAGCCG 550 

GGCGCKTACA CCCCGCACAC CGAGTTCGAG GGCTCCGTCT ACGTCCTGTC 600 

CAAGGACGAG GGCGGCCGCC ACACCCCGTT CTTCGACAAC TACCGTCCGC 650 

AGTTCTACTT CCGCACCACC GACGTSACCG GTGTTGT 687 



2) INFORMATION FOR SEQ ID NO: 43 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 778 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynebacterium urealyticum 

(B) STRAIN: ATCC 43042 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43 

CTGGTTGTTG CTGCAACCGA TGGCCCGATG CCGCAGACCC GTGAGCACGT 50 
TCTGCTGGCT CGCCAGGTTG GCGTTCCGTA CATCCTCGTT GCACTGAACA 100 
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AGTGCGACAT GGTTGACGAT GAGGAGCTCC 
GTCCGCGAGC TTCTGGCTGA GCAGGACTAC 
CCCGATCTCC GCACTGGGCG CCCTGGACGG 
CCATCCTCGA GCTCATGAAG GCTTGCGACG 
5 CGCGAGACCG ACAAGCCGTT CCTGATGCCG 
TACCGGTCGC GGCACCGTCG TTACCGGCCG 
AC CTGAACGA CGAGGTCGAG ATCCTGGGCA 
ACCACCGTCA CCTCCATCGA GATGTTCAAC 
GGCTGGCGAC AACGCTGCAC TGCTGCTGCG 
10 TCGAGCGAGG CCAGATCATC GCTAAGCCGG 
GAGTTCGAGG GCTCCGTCTA CGTCCTGTCC 
CACCCCGTTC TTCGACAACT ACCGTCCGCA 
ACGTCACCGG TGTCGTTACC CTGCCAGAGG 
GGCGACAACG TTGAGATGAG CGTCAAGC 

15 



TCGAGCTCGT CGAGATGGAG 150 

GACGAGGAGG CTCCGGTCGT 200 

CGATCAGAAG TGGGTCGACT 250 

AGTCCATCCC GGACCCGGAG 3 00 

GTTGAGGACA TCTTCACCAT 350 

TGTTGAGCGT GGCGTCCTGA 4 00 

TCCGCGAGAA GTCCACCAAG 450 

AAGCTGCTGG ACACCGCAGA 500 

TGGTCTGAAG CGTGAGGACG 550 

GCGCTTACAC CCCGCACACC 600 

AAGGACGAGG GCGGCCGTCA 650 

GTTCTACTTC CGTACCACCG 700 

GCAC CG AC AT GGTCATGCCG 750 

778 



2) INFORMATION FOR SEQ ID NO : 44 

20 (i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH : 703 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



25 



(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Corynebacterium xerosis 
30 (B) STRAIN: ATCC 373 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44 

CGCAGACCCG TGAGCACGTC CTCCTGGCCC GCCAGGTCGG CGTCCCCTAC 50 

35 ATCCTCGTCG CCCTGAACAA GTGCGACATG GTCGACGATG AGGAGATCAT 100 

CGAGCTCGTG GAGATGGAGG TGCGTGAGCT TCTCGCCGAG CAGGACTACG 150 

ACGAGGAGGC CCCGATCGTG CACATCTCCG CCCTGGGCGC CCTCAATGGC 200 

GAAGAGAAGT GGGTCGACTC CATCGTCGAG CTCATGAACG CCGTCGACGA 250 

GAACGTTCCG GACCCGGTCC GCGAGACCGA CAAGCCGTTC CTGATGCCCG 3 00 

40 TCGAGGACAT CTTCACCATC ACCGGCCGCG GCACCGTCGC CACCGGTCGC 350 

GTGGAGCGCG GCACCCTGAA GGTCAACGAC GAGGTCGAGA TCCTGGGCAT 400 

CCAGGAGAAG TCCCAGACCA CCACCGTCAC CGGCATCGAG ATGTTCCGCA 450 

AGCTGCTGGA CTCCGCCGAG GCCGGCGACA ACTGTGGCCT GCTGCTCCGC 500 

GGCATCAAGC GCGAGGACAT CGAGCGCGGC CAGATCATCG CGAAGCCGGG 550 

45 CGCCTACACC CCGCACACCG AGTTCGAGGG CTCCGTCTAC ATCCTGGCCA 600 

AGGACGAGGG CGGCCGCCAC ACCCCGTTCT TCGACAACTA CCGTCCGCAG 650 

TTCTACTTCC GCACCACCGA CGTCACCGGC GTCGTGAAGC TGCCGGAGGG 700 

CAC 703 

50 

2) INFORMATION FOR SEQ ID NO : 45 

(i) SEQUENCE CHARACTERISTICS : 
55 (A) LENGTH: 832 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

60 (ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Coxiella burnetii 

(B) STRAIN: Nine Mile phase II 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45 

GGAGCGATAT TGGTGGTGAG CGCAGCGGAC GGCCCGATGC CGCAAACGCG 50 

GGAACACATT GTATTGGCGA AGCAAGTGGG TGTTCCGAAC ATAGTGGTTT 100 

10 ACTTGAACAA AGCGGACATG GTGGATGACA AAGAGCTGTT GGAATTAGTG 150 

GAAATGGAAG TGAGGGATTT ATTGAACAGT TATGATTTCC CTGGGGATGA 2 00 

GACGCCGATA ATAGTGGGGT CAGCGTTAAA GGCGTTAGAA GGTGACAAGA 250 

GTGAGGTTGG GGAGCCATCG ATAATCAAAT TAGTGGAAAC GATGGACACG 300 

TACTTCCCGC AGCCGGAGCG AGCGATAGAC AAACCGTTTT TAATGCCGAT 350 

15 CGAAGATGTG TTTTCGATAT CGGGCCGAGG GACGGTGGTG ACGGGACGCG 400 

TAGAGCGAGG GATCATCAAA GTGGGCGACG AGATAGAGAT TGTGGGGATC 450 

AAGGACACGA CGAAGACGAC GTGCACGGGC GTTGAGATGT TTCGCAAATT 500 

ATTGGATGAA GGTCAAGCGG GTGACAACGT AGGAATTTTA TTGAGAGGGA 550 

CGAAACGCGA AGAAGTGGAG CGTGGTCAAG TATTGGCGAA ACCGGGATCG 600 

20 ATCACGCCAC ACAAGAAATT TGAGGCGGAG ATTTATGTGT TGTCGAAGGA 650 

AGAAGGGGGA CGCCACACAC CGTTTTTACA AGGCTATCGA CCGCAATTTT 700 

ATTTCCGCAC GACGGACGTG ACGGGCCAGT TATTGAGTTT ACCGGAGGGG 750 

ATAGAGATGG TGATGCCGGG AGATAACGTG AAAGTGACGG TTGAATTGAT 800 

TGCGCCGGTA GCGATGGATG AAGGGCTACG AT 832 

25 



2) INFORMATION FOR SEQ ID NO: 46 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 816 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 
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(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Edwardsiella hoshinae 
40 (B) STRAIN: ATCC 33379 

( xi ) SEQTOircE*"^ESroTP^I^N":" SEQ~ ID~ NO : 4 6 

GGCGCTATCC TGGTTGTTGC TGCGACTGAC GGCCCGATGC CGCAGACCCG 50 

45 TGAGCACATC CTGCTGGGTC GCCAGGTAGG CGTTCCGTAC ATCATCGTGT 100 

TCCTGAACAA GTGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTT 150 

GAGATGGAAG TTCGCGAACT GCTGTCTCAG TACGATTTCC CGGGCGACGA 200 

TACGCCGGTA ATCCGCGGTT CTGCGCTGAA AGCGCTGGAA GGCGAAGCCG 250 

AGTGGGAAGC GAAGATCATC GAACTGGCTG AAACGCTGGA CTCCTACATT 300 

50 CCGGAACCTG AGCGTGACAT CGACAAGCCG TTCCTGCTGC CGATCGAAGA . 350 

CGTATTCTCA ATCTCTGGTC GTGGTACCGT TGTTACCGGT CGTGTAGAGC 400 

GCGGTATCAT CAAGGTAGGC GACGAAGTTG AAATCGTAGG TATCAAGCCG 450 

ACCACCAAGA CTACCTGTAC TGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGCCGT GCTGGTGAGA ACGTAGGTGT TCTGCTGCGT GGTACCAAGC 550 

55 GTGACGAAAT CGAACGTGGT CAGGTACTGG CTAAGCCGGG CACCATCACT 600 

CCGCACACCA AGTTCGAATC AGAAGTGTAC ATCCTGAGCA AGGATGAAGG 650 

CGGCCGTCAT ACTCCGTTCT TCAAAGGTTA CCGTCCGCAG TTCTACTTCC 700 

GTACCACTGA CGTGACTGGC ACCATCGAAC TGCCGGAAGG CGTAGAGATG 750 

GTAATGCCGG GCGACAACAT CAAGATGGTT GTTACCCTGA TCCACCCGAT 800 

60 CGCCATGGAC GATGGT 816 
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2) INFORMATION FOR SEQ ID NO: 47 



( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 821 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Edwardsiella tarda 

(B) STRAIN: ATCC 15947 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47 



GGCGCGATCC TGGTTGTTGC TGCGACTGAC 
TGAGCACATC CTGTTGGGTC GCCAGGTAGG 
TCCTGAACAA GTGCGACATG GTTGATGACG 
GAGATGGAAG TTCGCGAACT GCTGTCTCAG 
CACGCCGGTA ATCCGCGGTT CTGCGCTGAA 
AGTGGGAAGC GAAGAT CATC GAACTGGCTG 
CCGGAACCTG AGCGTGACAT CGACAAGCCG 
CGTATTCTCT ATCTCTGGCC GTGGTACCGT 
GCGGTATCAT CAAGGTAGGC GACGAAGTTG 
ACCACCAAGA CCACCTGTAC TGGCGTTGAA 
CGAAGGCCGT GCTGGTGAGA ACGTTGGTGT 
GTGACGAAAT CGAACGTGGT CAGGTACTGG 
CCGCACACCA AGTTCGAATC TGAAGTGTAC 
CGGCCGTCAT ACTCCGTTCT TCAAAGGCTA 
GTACTACTGA CGTGACTGGT ACCATCGAAC 
GTAATGCCGG GCGACAACAT CAAGATGGTT 
CGCCATGGAC GATGGTCTGC G 



GGCCCGATGC CGCAGACCCG 50 

CGTTCCGTAC ATCATCGTGT 100 

AAGAGCTGCT GGAACTGGTT 150 

TACGACTTCC CGGGCGACGA 2 00 

AGCGCTGGAA GGCGAAGCCG 250 

AAACTCTGGA CTCCTACATC 3 00 

TTCCTGCTGC CGATCGAAGA 350 

TGTTACCGGT CGTGTAGAGC 400 

AAATCGTTGG TATCAAGCCG 450 

ATGTTCCGCA AACTGCTGGA 500 

TCTGCTGCGT GGTACTAAGC 550 

CTAAGCCGGG CACCATCACT 600 

ATCCTGAGCA AGGATGAAGG 650 

CCGTCCGCAG TTCTACTTCC 700 

TGCCGGAAGG CGTAGAGATG 750 

GTTACCCTGA TCCACCCGAT 800 

821 



2) INFORMATION FOR SEQ ID NO : 48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 0 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Eikenella corrodens 

(B) STRAIN: ATCC 23834 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48 

CGGTGCCATC CTGGTGGTAT CCGCTGCTGA CGGCCCCATG CCTCAGACTC 50 

GCGAACACAT CCTGTTGGCT CGTCAGGTAG GTGTACCCTA CATCCTCGTA 100 

TTCATGAACA AATGCGACAT GGTAGATGAT GCCGAGCTGC TTGAGTTGGT 150 

TGAGATGGAA ATCCGCGACC TGCTCTCCAG CTATGACTTC CCTGGTGACG 200 

ACTGCCCGAT CGTACAAGGT TCCGCTCTCA AAGCCCTCGA AGGCGATGCC 250 
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GGTTACAAAG 
CCCCACTCCT 
ACGTATTCTC 
CGCGGCATCA 
CACTCAGAAA 
ACGAAGGTCA 
CGTGAAGAAG 
TCCGCACACC 
GTGGTCGTCA 
CGTACTACTG 
GGTTATGCCT 
TTGCTATGGA 



AAAAAATCTT 
CAACGTGCTG 
TATCTCCGGC 
TCAAAGTAGG 
ACTACCTGTA 
GGCCGGTGAC 
TTGAGCGTGG 
AAGTTCAAAG 
CACCCCGTTC 
ACGTAACCGG 
GGTGAGAACG 
AGAAGGTCTG 



CGAACTAGCT 
TAGACAAACC 
CGTGGTACCG 
TGAAGAGATC 
CTGGCGTGGA 
AACGTAGGCG 
TCAAGTATTG 
CCGAAGTATA 
TTTGCCAACT 
TGCTGTAGAG 
TAACCATCAC 
CGCTTTGCGA 



GCTGCTTTGG ATAGCTACAT 
CTTCCTGTTG CCGATCGAAG 
TAGTAACCGG TCGTGTAGAG 
GAAATCGTTG GTCTGAAGCC 
AATGTTCCGC AAACTGCTGG 
TACTGCTGCG CGGTACCAAA 
GCTAAACCCG GCACCATCAC 
CGTATTGAGC AAAGAAGAAG 
ACCGTCCACA GTTCTACTTC 
CTGGAGCCTG GTGTAGAAAT 
CGTAGAACTG ATTGCTCCGA 



300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
830 
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2) INFORMATION FOR SEQ ID NO: 49 

{ i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 808 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: En terobacter aerogenes 

(B) STRAIN: ATCC 13048 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49 

GGCGCGATCC TGGTTGTTGC TGCGACTGAC GGCCCGATGC CGCAGACTCG 50 

TGAGCACATC CTGCTGGGTC GTCAGGTAGG CGTTCCGTAC ATCATCGTGT 100 

TCCTGAACAA ATGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTT 150 

GAGATGGAAG TTCGTGAACT GCTGTCTCAG TACGATTTCC CGGGCGACGA 200 

CACTCCGATC GTTCGTGGTT CTGCTCTGAA AGCGCTGGAA GGCGACGCAG 250 

AGTGGGAAGC GAAAATCATC GAACTGGCTG GCTTCCTGGA TTCTTACATC 300 

CCRGAACCAG AGCGTGCGAT TGACAAGCCG TTCCTGCTGC CGATCGAAGA 350 

CGTATTCTCC ATCTCCGGTC GTGGTACCGT TGTTACCGGT CGTGTAGAGC 400 

GCGGTATCAT CAAAGTTGGT GAAGAAGTTG AAATCGTTGG TATCAAAGAC 450 

ACCGCGAAAA CCACCTGTAC TGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGCCGT GCTGGTGAGA ACGTAGGYGT TCTGCTGCGT GGTATCAAAC 550 

GTGAAGAAAT CGAACGTGGT CAGGTACTGG CTAAGCCGGG CAGCATCAAG 600 

CCGCACACCA AGTTCGAATC TGAAGTGTAC ATCCTGTCCA AAGACGAAGG 650 

CGGCCGTCAT ACTCCGTTCT TCAAAGGCTA CCGTCCGCAG TTCTACTTCC 700 

GTACTACTGA CGTGACTGGT ACCATCGAAC TGCCGGAAGG CGTAGAGRTG 750 

GTAATGCCGG GCGACAACAT CAAAATGGTT GTTACCCTGA TCCACCCGAT 800 

CGCGATGG 808 



2) INFORMATION FOR SEQ ID NO: 50 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 828 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
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5 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterobacter agglomerans 

(B) STRAIN: ATCC 27989 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50 



CGGCGCGATC CTGGTTGTTG CTGCGACTGA CGGCCCGATG CCGCAGACTC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 100 

10 TTCCTGAACA AATGTGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCGGGCGACG 200 

ATACTCCGAT CGTTCGTGGT TCTGCTCTGA AAGCGCTGGA AGGCGAMGCW 250 

GAGTGGGAAG CGAAAATCAT CGARCTGGCT GGCCACCTGG ATACCTATAT 300 

CCCGGAACCA GAGCGTGCGA TTGACAAGCC GTTCCTGCTG CCGATCGAAG 350 

15 ACGTATTCTC CATCTCCGGT CGCGGTACCG TTGTTACCGG TCGTGTAGAG 400 

CGCGGTATCA TYAAAGTGGG CGAAGAAGTT GAAATCGTTG GTATCAAAGA 450 

TACYGCGAAA TCAACCTGTA CCGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTTGGTG TTCTGCTGCG TGGTATCAAA 550 

CGTGAAGAAA TCGAACGTGG TCAGGTACTG GCTAAGCCGG GCACCATCAA 600 

20 GCCGCACACC AAGTTCGAAT CTGAAGTGTA CATTCTGTCC AAAGATGAAG 650 

GCGGTCGTCA CACTCCGTTC TTCAAAGGCT ACCGTCCSCA GTTCTACTTC 700 

CGTACAACTG ACGTGACTGG CACCATCGAA CTGCCGGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAAATGGT TGTTACCCTG ATCCACCCGA BOO 

TCGCGATGGA CGACGGTCTG CGTTCGCA 828 

25 



2) INFORMATION FOR SEQ ID NO : 51 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 825 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 
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{ ii ) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterobacter amnigenua 
40 (B) STRAIN: ATCC 33072 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51 

TGGCGCGATC CTGGTTGTTG CTGCAACTGA TGGCCCTATG CCACAGACGC 50 

45 GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCTTA CATCATCGTG 100 

TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

AGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCAGGTGATG 200 

ACACTCCAAT CATCCGTGGT TCTGCTCTGA AAGCGCTGGA AGGCGAAGCA 250 

GAGTGGGAAG CTAAAATCGT TGAGCTGGCT GGCTACCTGG ATTCTTACAT 30 0 

50 CCCGGAACCA GAACGTGCTA TCGATAAGCC ATTCCTGCTG CCAATCGAAG 350 

ACGTATTCTC TATCTCCGGC CGTGGTACTG TTGTAACCGG TCGTGTAGAG 400 

CGCGGTATCG TTAAAGTTGG CGAAGAAGTT GAAATCGTTG GTATCAAAGA 450 

GACTGCTAAG TCTACCTGTA CTGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTTGGTG TTCTGCTGCG TGGTATCAAA 550 

55 CGTGAAGAAA TCGAACGTGG TCAGGTACTG GCTAAGCCAG GCTCAATCAA 600 

GCCGCACACC AAATTCGAAT CTGAAGTTTA TATTCTGTCC AAAGATGAAG 650 

GCGGCCGTCA TACTCCGTTC TTCAAAGGCT ACCGTCCACA GTTCTACTTC 700 

CGTACAACTG ACGTGACCGG CACCATCGAA CTGCCAGAAG GCGTAGAGAT 750 

GGTAATGCCA GGCGACAACA TTCAGATGGT TGTTACCCTG ATCCACCCAA 800 

60 TCGCGATGGA TGACGGTCTG CGTTT 825 
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2) INFORMATION FOR SEQ ID NO: 52 

( i ) SEQUENCE CHARACTER I ST I CS : 

(A) LENGTH: 822 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterobacter asburiae 

(B) STRAIN: ATCC 35953 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52 

CGGCGCGATC CTGGTTGTTG CTGCGACTGA CGGCCCAATG CCTCAGACTC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCTTT CATCATCGTG 100 

TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

AGAGATGGAA GTTCGTGAAC TGCTGTCTCA GTACGATTTC CCGGGCGACG 200 

ATACTCCAAT CGTTCGTGGT TCTGCTCTGA AAGCGCTGGA AGGCGACGCA 250 

GAGTGGGAAG CGAAAATCAT CGAACTGGCT GGCTTCCTGG ATTCTTACAT 3 00 

CCCAGAACCA GAGCGTGCGA TTGACAAGCC ATTCCTGCTG CCAATCGAAG 350 

ACGTATTCTC CATCTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAG 400 

CGCGGTATCA TCAAAGTTGG CGAAGAAGTT GAAATCGTTG GTATCAAAGA 450 

GACTGCTAAG TCTACCTGTA CTGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTTGGTG TTCTGCTGCG TGGTATCAAA 550 

CGTGAAGAAA TCGAACGTGG TCAGGTTCTG GCGAAGCCAG GCTCAATCAA 600 

GCCACACACC AAGTT CGAAT CTGAAGTGTA CATCCTGTCC AAAGACGAAG 650 

GCGGCCGTCA TACTCCGTTC TTCAAAGGCT ACCGTCCACA GTTCTACTTC 700 

CGTACAACTG ACGTGAC CGG T AC CATCGAA CTGCCAGAAG GCGTTGAGAT 750 

GGTAATGCCA GGCGACAACA TCAAGATGGT TGTGACTCTG ATCCACCCAA 800 

TCGCGATGGA CGACGGTCTG CG 822 



2) INFORMATION FOR SEQ ID NO: 53 

( i ; sVqUENCT~^H^ ~ 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: EnteroJbacter cancerogenus 

(B) STRAIN: ATCC 35317 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53 



CGGCGCGATC CTGGTTGTTG CTGCGACTGA CGGCCCAATG CCTCAGACTC 
GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCTTA CATCATCGTG 
TTCCTGAACA AGTGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 
AGAAATGGAA GTTCGTGAAC TGCTGTCTCA GTACGATTTC CCAGGCGACG 
ACACTCCAAT CGTTCGTGGT TCCGCGCTGA AAGCGCTGGA AGGCGAAGCT 



50 
100 
150 
200 
250 
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GAGTGGGAAG 
CCCAGAACCA 
ACGTATTCTC 
CGCGGTATCA 
TACTGCKAAA 
ACGAAGGCCG 
CGCGAAGAAA 
GCCACACACC 
GCGGCCGTCA 
CGTACAACTG 
GGTAATGCCA 
TCGCGATGGA 



CAAAAATCAT 
GAGCGTGCGA 
CATCTCCGGT 
TCAAAGTTGG 
TCTACCTGTA 
TGCTGGTGAG 
TCGAACGTGG 
AAGTTCGAAT 
TACTCCGTTC 
ACGTGACCGG 
GGCGACAACA 
CGACGGTCTG 



CGAACTGGCT 
TTGACAAGCC 
CGTGGTACCG 
TGAAGAAGTT 
CTGGCGTTGA 
AACGTTGGTG 
TCAGGTTCTG 
CTGAAGTGTA 
TTCAAAGGCT 
TACCATCGAA 
TCAAGATGGT 
CGTTTC 



GGCTTCCTGG ATTCTTACAT 
ATTCCTGCTG CCAATCGAAG 
TTGTTACCGG TCGTGTAGAG 
GAAATCGTTG GTATCAAAGA 
AATGTTCCGC AAACTGCTGG 
TTCTGCTGCG TGGTATCAAA 
GCGAAGCCAG GCTCAATCAA 
CATCCTGTCC AAAGACGAAG 
ACCGTCCACA GTTCTACTTC 
CTGCCAGAAG GCGTAGAGAT 
TGTGACGCTG ATCCACCCAA 



300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
826 



2) INFORMATION FOR SEQ ID NO: 54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 806 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterobacter cloacae 

(B) STRAIN: ATCC 13047 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54 

GATCCTGGTA GTAGCTGCGA CTGACGGCCC AATGCCTCAG ACTCGTGAGC 50 

ACATCCTGCT GGGTCGTCAG GTAGGCGTTC CTTACATCAT CGTGTTCCTG 100 

AACAAATGCG ACATGGTTGA TGACGAAGAG CTGCTGGAAC TGGTAGAGAT 150 

GGAAGTTCGT GAACTGCTGT CTCAGTACGA TTTCCCAGGC GACGATACCC 200 

CAATCGTTCG TGGTTCTGCT CTGAAAGCGC TGGAAGGCGA CGCAGAGTGG 250 

GAAGMGAAAA TCATCGAACT GGCTGGCTAC CTGGATTCTT ACATCCCAGA 300 

ACCAGAGCGT GCGATTGAYA AGCCATTCCT GCTGCCAATC GAAGACGTAT 350 

TCTCCATCTC CGGTCGTGGT ACCGTTGTTA CCGGTCGTGT AGAGCGCGGT 4 00 

ATCATCAAAG TGGGTGAAGA AGTTGAAATC GTTGGTATCA AAGAGACTGC 4 50 

GAAGTCTACC TGTACTGGCG TTGAAATGTT CCGCAAACTG CTGGACGAAG 500 

gccgtgctgg" t(^¥aacg"tt~ ggYottctgc" TGCGTC^TAT ^A^CGTGAA ~ 5 5~0~ " 

GAAATCGAAC GTGGTCAGGT TCTGGCGAAG CCAGGCTCAA TCAAGCCACA 600 

CACCAAGTTC GAAT CTGAAG TGTACATCCT GTCCAAAGAC GAAGGCGGCC 650 

GTCATACTCC GTTCTTCAAA GGCTACCGTC CACAGTTCTA CTTCCGTACA 700 

ACTGACGTGA CCGGTACCAT CGAACTGCCA GAAGGCGTAG AGGTGGTAAT 750 

GCCAGGCGAC AACATCAAGA TGGTTGTGAC TCTGATCCAC CCAATCGCGA 800 

TGGACG 806 



2) INFORMATION FOR SEQ ID NO: 55 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterobacter gergoviae 

(B) STRAIN; ATCC 33028 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55 



CGGCGCGATC CTGGTTGTTG CTGCGACTGA CGGCCCGATG CCGCAGACCC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 100 

10 TTCCTGAACA AGTGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

AGAGATGGAA GTTCGTGAAC TGCTGTCTCA GTACGATTTC CCGGGCGACG 200 

ACACCCCGAT CGTTCGCGGT TCTGCGCTGA AAGCGCTGGA AGGCGACGCA 250 

GAGTGGGAAG CGAAAATCAT CGAACTGGCT GGCCACCTGG ATACCTAYAT 300 

CCCGGAACCA GAGCGTGCGA TTGACAAGCC GTTCCTGCTG CCGATCGAAG 350 

15 ACGTATTCTC CATTTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAG 400 

CGCGGTATCA TCAAGGTTGG TGAAGAAGTT GAAATCGTTG GTATCAAAGA 450 

CACCGCGAAA ACCACCTGTA CTGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTCGGCG TTCTGCTGCG TGGTATCAAG 550 

CGTGAAGAAA TCGAACGTGG TCAGGTACTG GCTAAGCCGG GCTCCATCAA 600 

20 GCCGCACACC AAGTTCGAAT CTGAAGTGTA CATCCTGTCC AAAGACGAAG 650 

GCGGCCGTCA CACTCCGTTC TTCAAAGGCT ACCGTCCGCA GTTCTACTTC 700 

CGTACAACTG ACGTGACTGG CACCATCGAA CTGCCGGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAGATGGT TGTTACCCTG ATCCACCCGA 800 

TCGCGATGGA CGACGGTCTG CGTTTC 826 

25 



2) INFORMATION FOR SEQ ID NO: 56 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 829 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



35 



(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterobacter hormaechei 
40 (B) STRAIN: ATCC 49162 



[XX) ShiyUKNCii DESCRIPTION : SJKQ ID JMO : 56 

GGCGCGATCC TGGTTGTTGC TGCGACTGAC GGCCCTATGC CTCAGACCCG 50 

45 TGAGCACATC CTGCTGGGTC GTCAGGTAGG CGTTCCTTAC ATCATCGTGT 100 

TCCTGAACAA ATGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTA 150 

GAGATGGAAG TTCGTGAACT GCTGTCTCAG TACGATTTCC CAGGCGACGA 200 

CACCCCAATC GTTCGTGGTT CCGCGCTGAA AGCGCTGGAA GGCGAMGCAG 250 

AGTGGGAAGM GAAAATCATC GARCTGGCTG GCTTCCTGGA TTCTTACATC 300 

50 CCAGAACCAG AGCGTGCGAT TGACAAGCCA TTCCTGCTGC CAATCGAAGA 350 

CGTATTCTCC ATCTCCGGTC GTGGTACCGT TGTTACCGGT CGTGTWGAGC 400 

GCGGTATCAT CAAAGTAGGT GAAGAAGTTG AAATCGTTGG TATCAAAGAG 450 

ACTGCGAAGT CTACCTGTAC TGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGCCGT GCTGGTGAGA ACGTTGGTGT TCTGCTGCGT GGTATCAAAC 550 

55 GTGAAGAAAT CGAACGTGGT CAGGTTCTGG CGAAGCCAGG CTCAATCAAG 600 

CCACACACCA AGTTCGAATC TGAAGTGTAC ATTCTGTCCA AAGACGAAGG 650 

CGGCCGTCAT ACTCCGTTCT TCAAAGGCTA CCGTCCACAG TTCTACTTCC 700 

GTACAACTGA CGTGACCGGT ACCATCGAAC TGCCAGAAGG CGTAGAGATG 750 

GTAATGCCAG GCGACAACAT CAAGATGGTT GTGACGCTGA TCCACCCAAT 800 

60 CGCGATGGAC GACGGTCTGC GTTTCGCAA 829 
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2) INFORMATION FOR SEQ ID NO: 57 

5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 831 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 
10 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 
15 (A) ORGANISM: En terobacter sakazakii 

(B) STRAIN: ATCC 29544 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57 

20 GGCGCTATCC TGGTTGTTGC TGCGACTGAC GGCCCGATGC CGCAGACCCG 50 

TGAGCACATC CTGCTGGGTC GTCAGGTAGG CGTTCCGTAC ATCATCGTGT 100 

TCCTGAACAA ATGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTT 150 

GAGATGGAAG TGCGCGAGCT GCTGTCTCAG TACGACTTCC CGGGCGACGA 200 

CACCCCGATC GTTCGTGGTT CTGCTCTGAA AGCGCTGGAA GGCGACGCTG 250 

25 AGTGGGAAGC GAAAATCATC GAGCTGGCAG GTCACCTGGA TTCCTACATC 300 

CCGGAACCGG AGCGTGCGAT TGACAAGCCG TTCCTGCTGC CGATCGAAGA 350 

CGTATTCTCC ATCTCYGGTC GTGGTACCGT TGTTACCGGT CGTGTAGAGC 400 

GCGGTATCAT CAAGGTTGGT GAAGAAGTTG AAATCGTGGG CATCAAAGAC 450 

ACCGCGAAAT CCACCTGTAC CGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

30 CGAAGGCCGT GCGGGCGAGA ACGTAGGTGT TCTGCTGCGT GGTATCAAAC 550 

GTGAAGAAAT CGAACGTGGT CAGGTACTGG CTAAGCCGGG CTCCATCAAG 600 

CCGCACACCA AGTTCGAATC TGAAGTGTAC ATTCTGTCCA AAGATGAAGG 650 

CGGCCGTCAC ACTCCGTTCT TCAAAGGCTA CCGTCCGCAG TTCTACTTCC 700 

GTACRACTGA CGTGACTGGC ACCATCGAAC TGCCGGAAGG CGTTGAGATG 750 

35 GTAATGCCGG GCGACAACAT CAAAATGGTT GTTACCCTGA TCCACCCGAT 800 

CGCGATGGAC GACGGTCTGC GTTTCGCAAT C 831 



40 2) INFORMATION FOR SEQ ID NO: 58 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 5 bases 

(B) TYPE: Nucleic acid 
45 (C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

50 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus casseliflavus 

(B) STRAIN: ATCC 25788 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58 



55 



CGGCGCGATC TTAGTAGTAT CTGCTGCTGA TGGTCCTATG CCTCAAACAC 50 

GTGAACACAT CTTGTTATCA CGTAACGTTG GTGTACCATA CATCGTTGTT 100 

TTCTTAAACA AAATGGATAT GGTTGATGAC GAAGAATTAC TAGAATTAGT 150 

TGAAATGGAA GTTCGTGACT TATTGTCAGA ATATGACTTC CCAGGCGACG 200 

60 ATGTTCCTGT AATCGCTGGT TCTGCTTTGA AAGCTCYTGA AGGCGATGCT 250 
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TCATACGAAG 
TCCAACTCCA 
ACGTATTCTC 
CGTGGACAAG 
AGAAACTGCT 
TAGACTATGC 
GCTCGTGAAG 
CACACCTCAT 
AAGGTGGACG 
TTCCGTACAA 
AATGGTTATG 
CAATCGCTAT 



AAAAAATCAT 
GAACGTGACA 
AATCACTGGA 
TTCGCGTTGG 
AAAACAACTG 
TGAAGCAGGG 
ACATCCAACG 
ACAAAATTTA 
TCACACACCA 
CTGACGTAAC 
CCTGGTGATA 
CGAAGACGGA 



GGAATTAATG 
CTGACAAACC 
CGTGGTACTG 
TGACGAAGTT 
TAACTGGTGT 
GATAACATTG 
TGGACAAGTA 
AAGCTGAAGT 
TTCTTCACTA 
TGGTGTTGTT 
ACGTAACAAT 
ACTCGTTTCT 



GCTGCAGTTG ACGAATACGT 
ATTCATGATG CCAGTCGAAG 
TTGCTACAGG CCGTGTTGAA 
GAAATCGTTG GTATTGCTGA 
TGAAATGTTC CGTAAATTGT 
GTGCATTGCT ACGTGGTGTT 
TTGGCTAAAG CTGGTACAAT 
TTACGTTTTA ACAAAAGAAG 
ACTACCGTCC TCAGTTCTAC 
GAATTACCAG AAGGAACTGA 
CGACGTTGAA TTGATCCACC 
CAATT 



300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
835 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



2) INFORMATION FOR SEQ ID NO: 59 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus cecorum 

(B) STRAIN: ATCC 43198 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59 

GGTGCTATCT TAGTAGTATC TGCTGCTGAT GGTCCTATGC CACAAACTCG 50 

TGAACACATT CTTTTATCAC GTAACGTTGG TGTTCCATAC ATCGTTGTTT 100 

TCTTAAACAA AGTTGATATG GTTGACGACG AAGAATTATT AGAATTAGTT 150 

GAAATGGAAG TACGTGACTT ATTAACTGAA TACGACTTCC CAGGAGACGA 200 

TGTTCCTGTA ATCGCTGGTT CTGCATTAAA AG CTTTAGAA GGCGACCCAT 250 

CTTACGAAGA AAAAATCTTA GAATTAATGG CTGCAGTTGA CGAATACATC 300 

CCAACTCCAG AACGTGACAA CGATAAACCA TTCATGATGC CAGTCGAAGA 350 

CGTATTTTCA ATCACTGGTC GTGGTACTGT TGCTACAGGT CGTGTTGAAC 400 

GTGGACAAGT ACGTGTTGGT GACGAAGTTG AAATAGTTGG TATCCATGAT 450 

GAAATTTCTA AAACAACAGT TACTGGTGTT GAAATGTTCC GTAAATTATT 500 

AGATTACGCT GAAGCTGGAG ACAACATCGG TGCATTATTA CGTGGTGTGG 550 

CTCGTGAAGA TATCCAACGT GGTCAAGTAT TAGCTAAACC AGGTTCAATC 600 

ACTCCACATA CAAAATTCAC TGCTGAAGTG TACGTTTTAA CTAAAGAAGA 650 

AGGTGGACGT CATACTCCAT TCTTCACTAA CTACCGTCCA CAATTCTACT 700 

TCCGTACAAC TGACGTTACA GGTGTAGTTA ACTTACCAGA AGGTACTGAA 750 

ATGGTTATGC CTGGTGATAA CGTAACTATG GAAGTTGAAT TAATCCACCC 800 

AATCGCTATC GAAGACGGAA CTCGTT 826 



2) INFORMATION FOR SEQ ID NO: 60 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 83 5 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus dispar 

(B) STRAIN: ATCC 51266 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60 



CGGCGCGATC 
GTGAACACAT 
TTCTTGAACA 
TGAAATGGAA 
ACACTCCAGT 
TCATATGAAG 
CCCAACTCCA 
ATGTATTCTC 
CGTGGACAAG 
AGAAACTGCT 
TGGATTACGC 
GCTCGTGAAG 
CACTCCACAT 
AAGGTGGACG 
TTCCGTACAA 
AATGGTTATG 
CAATCGCGAT 



TTGGTAGTAT 
CCTATTGTCA 
AAATGGACAT 
GTTCGTGACT 
TATCGCAGGT 
AAAAAATCTT 
GTTCGTGATA 
AATCACTGGT 
TTCGCGTTGG 
AAAACTACTG 
TGAAGCTGGC 
ATATCCAACG 
ACAAAATTTG 
TCATACTCCA 
CTGACGTAAC 
CCTGGCGATA 
CGAAGACGGT 



CTGCTGCTGA 
CGTAACGTTG 
GGTTGATGAC 
TATTGTCAGA 
TCAGCTTTGA 
AGAATTAATG 
CTGACAAACC 
CGTGGTACTG 
TGACGAAGTT 
TAACAGGTGT 
GACAACATTG 
TGGTCAAGTA 
CGGCAGAAGT 
TTCTTCACTA 
AGGTGTTGTT 
ACGTTACTAT 
ACTCGTTTCT 



TGGTCCTATG 
GTGTTCCTTA 
GAAGAATTAT 
ATACGACTTC 
AAGCCTTAGA 
GCTGCAGTTG 
ATTCATGATG 
TTGCAACTGG 
GAAATCGTAG 
TGAAATGTTC 
GTGCATTATT 
TTAT CAAAAC 
TTACGTTTTA 
ACTACCGCCC 
GAATTACCAG 
GGACGTTGAA 
CAATC 



CCTCAAACTC 
CATCGTCGTT 
TAGAATTAGT 
CCAGGCGACG 
AGGCGACGCT 
ACGAATATAT 
CCAGTCGAAG 
TCGTGTTGAA 
GTATCGCTGA 
CGTAAATTGT 
ACGTGGTGTG 
CAGGTTCAAT 
ACTAAAGAAG 
ACAATTCTAC 
AAGGTACTGA 
TTAATCCACC 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
835 



2) INFORMATION FOR SEQ ID NO: 61 

( i ) SEQUENCE CHARACTER I ST I CS : 

(A) LENGTH: 835 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus durans 

(B) STRAIN: ATCC 19432 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61 

CGGAGCTATC TTAGTAGTTT CTGCTGCTGA TGGCCCTATG CCTCAAACTC 50 

GTGAACATAT CCTATTATCT CGTCAAGTTG GTGTTCCTTA CATCGTYGTA 100 

TTCTTGAACA AAGTAGATAT GGTCGATGAC GAAGAATTAC TAGAATTAGT 150 

TGAAATGGAA GTTCGTGACT TATTAACAGA ATACGAATTC CCTGGTGACG 20 0 

ATGTTCCTGT AATCGCTGGT TCAGCTTTGA AAGCTTTAGA AGGCGACGCT 250 

TCATACGAAG AAAAAATCCT TGAATTAATG GCTGCAGTTG ACGAATATAT 300 

CCCAACTCCA GAACGTGACA ACGACAAACC ATTCATGATG CCAGTTGAAG 350 

ATGTATTCTC RATCACTGGT CGTGGTACTG TTGCTACAGG TCGTGTTGAA 400 

CGTGGACAAG TTCGCGTTGG TGACGTTGTA GATATCGTTG GTATCGCAGA 450 

AGAAACAGCT CAAACAACAG ' TTACTGGTGT TGAAATGTTC CGTAAATTAT 500 

TAGRCTACGC TGAAGCTGGA GACAACATTG GTGCTTTACT ACGTGGTGTT 550 

GCACGTGAAG ACATCCAACG TGGACAAGTT TTAGCTAAAC CAGGTACAAT 600 

CACKCCTCAT ACAAAATTCT CTGCAGAAGT ATACGTGTTG ACTAAAGAAG 650 

AAGGTGGACG TCATACTCCA TTCTTCACTA ACTACCGTCC ACAATTCTAC 700 

TTCCGTACAA CTGACGTAAC AGGTGTTGTT GAATTACCAG AAGGAACTGA 750 

AATGGTTATG CCTGGCGACA ACGTAACAAT GGAAGTTGAA TTAATCCACC 800 

CAATCGCTAT CGAAAATGGT ACTAAATTCT CAATC 835 
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2) INFORMATION FOR SEQ ID. NO: 62 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 680 bases 

(B) TYPE : Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus faecal is 

(B) STRAIN: R610 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62 

AGTAGTTTCT GCTGCTGATG GTCCTATGCC TCAAACACGT GAACATATCT 50 

TATTATCACG TAACGTTGGT GTACCATACA TCGTTGTATT CTTAAACAAA 100 

ATGGATATGG TTGATGACGA AGAATTATTA GAATTAGTAG AAATGGAAGT 150 

TCGTGACTTA TTATCAGAAT ACGATTTCCC AGGCGATGAT GTTCCAGTTA 200 

TCGCAGGTTC TGCTTTGAAA GCTTTAGAAG GCGACGAGTC TTATGAAGAA 250 

AAAATCTTAG AATTAATGGC TGCAGTTGAC GAATATATCC CAACTCCAGA 300 

ACGTGATACT GAC AAAC CAT TCATGATGCC AGTCGAAGAC GTATTCTCAA 350 

TCACTGGACG TGGTACTGTT GCTACAGGCC GTGTTGAACG TGGTGAAGTT 400 

CGCGTTGGTG ACGAAGTTGA AATCGTTGGT ATTAAAGACG AAACATCTAA 450 

AACAACTGTT ACAGGTGTTG AAATGTTCCG TAAATT AT T A GACTACGCTG 500 

AAGCAGGCGA CAACATCGGT GCTTTATTAC GTGGTGTAGC ACGTGAAGAT 550 

ATCGAACGTG GACAAGTATT AGCTAAACCA GCTACAATCA CTCCACACAC 600 

AAAATTCAAA GCTGAAGTAT ACGTATTATC AAAAGAAGAA GGCGGACGTC 650 

ACACTCCATT CTTCACTAAC TACCGTCCTC 680 



2) INFORMATION FOR SEQ ID NO: 63 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 680 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double" 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus faecalis 

(B) STRAIN: R487 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63 



AGTAGTTTCT GCTGCTGATG GTCCTATGCC TCAAACACGT 
TATTATCACG TAACGTTGGT GTACCATACA TCGTTGTATT 
ATGGATATGG TTGATGACGA AGAATTATTA GAATTAGTAG 
TCGTGACTTA TTATCAGAAT ACGATTTCCC AGGCGATGAT 
TCGCAGGTTC TGCTTTGAAA GCTTTAGAAG GCGACGAGTC 
AAAATCTTAG AATTAATGGC TGCAGTTGAC GAATATATCC 
ACGTGATACT GACAAACCAT TCATGATGCC AGTCGAAGAC 
TCACTGGACG TGGTACTGTT GCTACAGGCC GTGTTGAACG 



GAACATATCT 
CTTAAACAAA 
AAATGGAAGT 
GTTCCAGTTA 
TTATGAAGAA 
CAACTCCAGA 
GTATTCTCAA 
TGGTGAAGTT 



50 
100 
150 
200 
250 
300 
350 
400 
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CGCGTTGGTG ACGAAGTTGA AATCGTTGGT 
AACAACTGTT ACAGGTGTTG AAATGTTCCG 
AAGCAGGCGA CAACATCGGT GCTTTATTAC 
ATCGAACGTG GACAAGTATT AGCTAAACCA 
AAAATTCAAA GCTGAAGTAT ACGTATTATC 
ACACTCCATT CTTCACTAAC TACCGTCCTC 



ATTAAAGACG AAACATCTAA 
TAAATTATTA GACTACGCTG 
GTGGTGTAGC ACGTGAAGAT 
GCTACAATCA CTCCACACAC 
AAAAGAAGAA GGCGGACGTC 



450 
500 
550 
600 
650 
680 
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15 



20 
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2 ) INFORMATION FOR SEQ ID NO: 64 

{ i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 685 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus faeclum 

(B) STRAIN: R482 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64 

AGTAGTTTCT GCTGCTGACG GCCCAATGCC TCAAACTCGT GAACACATCC 50 

TATTGTCTCG TCAAGTTGGT GTTCCTTACA TCGTTGTATT CTTGAACAAA 100 

GTAGACATGG TTGATGACGA AGAATTACTA GAATTAGTTG AAATGGAAGT 150 

TCGTGACCTA TTAACAGAAT ACGAATTCCC TGGTGACGAT GTTCCTGTAG 200 

TTGCTGGATC AGCTTTGAAA GCTCTAGAAG GCGACGCTTC ATACGAAGAA 250 

AAAATTCTTG AATTAATGGC TGCAGTTGAC GAATACATCC CAACTCCAGA 3 00 

ACGTGACAAC GACAAACCAT TCATGATGCC AGTTGAAGAC GTGTTCTCAA 350 

TTACTGGACG TGGTACTGTT GCTACAGGTC GTGTTGAACG TGGACAAGTT 400 

CGCGTTGGTG ACGAAGTTGA AGTTGTTGGT ATTGCTGAAG AAACTTCAAA 450 

AACAACAGTT ACTGGTGTTG AAATGTTCCG TAAATTGTTA GACTACGCTG 500 

AAGCTGGAGA CAACATTGGT GCTTTACTAC GTGGTGTTGC ACGTGAAGAC 550 

ATCCAACGTG GACAAGTTTT AGCTAAACCA GGTACAATCA CACCTCATAC 600 

AAAATTCTCT GCAGAAGTAT ACGTGTTGAC AAAAGAAGAA GGTGGACGTC 650 

ATACTCCATT CTTCACTAAC TACCGTCCTC AATTT 685 



2) INFORMATION FOR SEQ ID NO : 65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 825 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus flaveacens 

(B) STRAIN: ATCC 49996 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65 

CGGCGCGATC TTAGTAGTAT CTGCTGCTGA TGGTCCTAYG CCTCAAACAC 50 
GTGAACACAT CTTGTTATCA CGTAACGTTG GTGTACCATA CATCGTTGTT 100 
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TTCTTAAACA AAATGGATAT GGTTGATGAC 
TGAAATGGAA GTTCGTGACT TATTGTCAGA 
ATGTTCCTGT AATCGCTGGT TCTGCTTTGA 
TCATACGAAG AAAAAATCAT GGAATTAATG 
5 TCCAACTCCA GAACGTGACA CTGACAAACC 
ACGTATTCTC AATCACTGGA CGTGGTACTG 
CGTGGACAAG TTCGCGTTGG TGACGAAGTT 
AGAAACTGCT AAAACAACTG TAACTGGTGT 
TAGACTATGC TGAAGCAGGG GATAACATTG 

10 GCTCGTGAAG ACATCCAACG TGGACAAGTA 
CACACCTCAT ACAAAATTTA AAGCTGAAGT 
AAGGTGGACG TCACACTCCA TTCTTCACTA 
TTCCGTACAA CTGACGTAAC TGGTGTTGTT 
AATGGTTATG CCTGGTGATA AMGTAACAAT 

15 ' CAATCGCTAT CGAAGACGGA ACTCG 



GAAGAATTAC TAGAATTAGT 150 

ATATGACTTC CCAGGCGACG 200 

AAGCTCTTGA AGGCGATGCT 250 

GCTGCAGTTG ACGAATACGT 300 

ATTCATGATG CCAGTCGAAG 350 

TTGCTACAGG CCGTGTTGAA 4 00 

GAAATCGTTG GTATTGCTGA 450 

TGAAATGTTC CGTAAATTGT 500 

GTGCATTGCT ACGTGGGGTT 550 

TTAGCTAAAG CTGGTACAAT 600 

TTACGTTTTA ACAAAAGAAG 650 

ACTACCGTCC TCAGTTCTAC 700 

GAATTACCAG AAGGAACTGA 750 

CGACGTTGAA TTGATCCACC 800 

825 



2) INFORMATION FOR SEQ ID NO: 66 



20 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 636 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 
25 (D) TOPOLOGY: Linear 

{ i i ) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 
30 (A) ORGANISM: Enterococcus gallinarum 

(B) STRAIN: R420 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66 

35 TCCTATGCCT CAAACTCGTG AACACATCTT GTTATCACGT AACGTTGGCG 50 

TACCATACAT CGTTGTTTTC TTGAACAAAA TGGATATGGT TGATGACGAA 100 

GAATTGCTAG AATTAGTTGA AATGGAAGTT CGTGACCTAT TGTCTGAGTA 150 

TGACTTCCCA GGCGACGATG TTCCTGTAAT CGCCGGTTCT GCTTTGAAAG 200 

CTCTTGAAGG AGATCCTTCA TACGAAGAAA AAATCATGGA ATTGATGGCT 250 

40 GCAGTTGACG AATACGTTCC AACTCCAGAA CGTGATACTG ACAAACCATT 300 

CATGATGCCA GTCGAAGACG TATTCTCAAT CACTGGACGT GGTACTGTTG 350 

CTACAGGCCG TGTTGAACGT GGACAAGTTC GCGTTGGTGA TGAAGTAGAA 400 

ATCGTTGGTA TTGCTGACGA AACTGCTAAA ACAACTGTAA CAGGTGTTGA 450 

AATGTTCCGT AAATTGTTAG ACTATGCTGA AGCAGGGGAT AACATTGGTG 500 

45 CATTGCTACG TGGGGTTGCT CGTGAAGACA TCCAACGTGG ACAAGTATTG 550 

GCTAAAGCTG GTACAATCAC ACCTCATACA AAATTCAAAG CTGAAGTTTA 600 

TGTTTTGACA AAAGAAGAAG GTGGACGTCA CACTCC 63 6 



50 



60 



2) INFORMATION FOR SEQ ID NO: 67 



( i ) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 83 5 bases 
55 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus hirae 

(B) STRAIN: ATCC 8043 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67 

CGGAGCTATC TTAGTAGTTT CTGCTGCTGA TGGTCCTATG CCTCAAACTC 50 

GTGAACATAT CCTAYTATCT CGTCAAGTTG GTGTTCCATA CATCGTTGTA 100 

TTCTTGAACA AAGTAGATAT GGTTGACGAC GAAGAATTAC TAGAATTAGT 150 

10 TGAAATGGAA GTTCGTGACT TATTAACAGA ATACGAATTC CCTGGTGACG 200 

ATGTTCCTGT AGTTGCTGGT YCAGCTTTGA AAGCTTTAGA AGGCGACGCT 250 

TCATACGAAG AAAAAATCCT TGAATTGATG GCTGCAGTTG ACGAATATAT 300 

CCCAACTCCA GAACGTGACA ACGACAAACC ATTCATGATG CCAGTCGAAG 350 

ACGTATTCTC AATCACTGGT CGTGGTACTG TTGCTACAGG TCGTGTTGAA 400 

15 CGTGGACAAG TTCGCGTTGG TGACGTTGTA GATATCGTTG GTATCGCAGA 450 

AGAAACAGCT CAAACAACAG TTACTGGTGT TGAAATGTTC CGTAAATTAT 500 

TAGACTACGC TGAAGCTGGA GACAACATTG GTGCTTTACT ACGTGGTGTT 550 

GCACGTGAAG ACATCCAACG TGGACAAGTT TTAGCTAAAC CAGGTACAAT 600 

CACACCTCAT ACAAAATTCT CTGCAGAAGT ATACGTGTTG ACAAAAGAAG 650 

20 AAGGTGGACG TCATACTCCA TTCTTCACTA ACTACCGTCC ACAATTCTAC 700 

TTCCGTACRA CTGACGTAAC AGGTGTTGTT GAATTACCAG AAGGAACTGA 750 

AATGGTTATG CCTGGCGACA ACGTAACAAT GGAAGTTGAA TTAATCCACC 800 

CAATCG CTAT CGAAAACGGT ACTAAATTCT CAATC 83 5 



25 



40 



2) INFORMATION FOR SEQ ID NO: 68 



(i). SEQUENCE CHARACTERISTICS: 
3 0 (A) LENGTH: 835 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

35 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus mundtii 

(B) STRAIN: ATCC 43186 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68 



CGGAGCAATC TTAGTTGTTT CTGCTGCTGA CGGCCCTATG CCTCAAACTC 50 

GTGAACACAT CCTATTATCT CGTCAAGTTG GTGTACCATA CATCGTTGTA 100 

45 TTCTTGAACA AAGTAGATAT GGTTGATGAC GAAGAATTAC TTGAATTAGT 150 

TGAAATGGAA GTTCGTGACC TATTAACAGA ATACGAATTC CCTGGTGACG 200 

ATGTTCCTGT AATCGCTGGT TCAGCTTTAA GAGCTTTAGA AGGCGACGCT 250 

KCATACGAAG AAAAAATTCT TGAATTGATG GCTGCAGTTG ACGAATATAT 3 00 

CCCAACTCCA GAACGTGATA ACGACAAACC ATTCATGATG CCAGTTGAGG 35 0 

50 ACGTATTCTC AATCACTGGT CGTGGTACTG TTGCTACAGG ACGTGTTGAA 400 

CGTGGACAAG YTCGTGTTGG TGACGTTATC GATATCGTTG GTATCGCAGA 450 

AGAAACAGCT CAAACAACTG TAACTGGTGT TGAAATGTTC CGTAAATTAT 50 0 

TAGACTACGC TGAAGCAGGC GATAACATTG GTGCGTTACT ACGTGGTGTT 550 

TCACGTGAAG ACATCCAACG TGGTCAAGTT TTAGCTAAAC CAGGTACAAT 600 

55 CACACCTCAT ACAAAATTCT CTGCAGAAGT ATACGTGTTG ACTAAAGAAG 65 0 

AAGGTGGACG TCATACTCCA TTCTTCACTA ACTACCGTCC ACAATTCTAC 700 

TTCYGTACGA CTGACGTAAC TRGTGTTGTY GAATTACCAG AAGGAACTGA 750 

AATGGTTATG CCTGGCGACA ACGTAACAAT GGAAGTTGAA TTAATCCACC 800 

CAATCG CTAT CGAAAATGGT ACTAAATTCT CAATC 835 



60 



42 



SUBSTITUTE SHEET (RULE 26) 



t 



WO 01/23604 



PCT/CA00/01150 



10 



15 



20 



25 



30 



35 



40 



45 



2) INFORMATION FOR SEQ ID NO: 69 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 836 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus paeudoavium 

(B) STRAIN: ATCC 4 9372 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69 

CGGAGCTATC TTAGTAGTAT CTGCTGCTGA TGGCCCTATG CCTCAAACAC 50 

GTGAACACAT CTTGTTATCT CGTAACGTTG GTGTTCCTTA CATCGYTGTA 100 

TTCTTAAACA AAATGGATAT GGTTGATGAC GAAGAATTAC TAGAATTAGT 150 

TGAAATGGAA GTTCGTGACT TATTGTCAGA ATACGATTTC CCAGGCGACG 200 

ACACTCYAGT TAT CGCTGGT TCAGCYTTGA AAGCTTTAGA AGGCGACCCT 250 

TCATACRAAG AAAAAATCTT AGAATTAATG SCTGCTGTTG ACGAATACAT 3 00 

CCCAACACCA GTT CGTGATA CTGACAAACC ATTCATGATG CCAGTCGAAG 3 50 

ACGTATTCTC AATCACTGGT CGTGGTACTG TTGCAACTGG TCGTGTTGAA 4 00 

CGTGGACAAG TTCGCGTTGG TGACGAAGTT GAAAT CGT AG GTATCGCTGA 450 

AGAAACTGCT AAAACAACTG TTACAGGTGT TGAAATGTTC CGTAAATTGT 500 

TAGACTACGC TGAAGCAGGC GATAACATCG GTGCATTATT ACGTGGTGTT 550 

GCACGTGAAG ACATCCAACG TGGACAAGTA TTGGCTAAAC CAGCTTCAAT 600 

CACTCCACAT ACAAAATTCT CTGCAGAAGT TTACGTTTTA ACTAAAGAAG 650 

AAGGCGGGCG TCACACTCCG TTCTTCACTA ACTACCGTCC TCAGTTCTAC 700 

TTCCGTACAA CTGACGTAAC TGGTGTTGTT GATCTACCAG AAGGTACTGA 750 

AATGGTAATG CCTGGTGATA ACGTAACTAT GGAAGTTGAA TTAATCCACC 800 

CAATCGCGAT CGAAGACGGA ACTCGTTTCT CTATTC 836 



2) INFORMATION FOR SEQ ID NO: 70 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 83 5 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA . 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus raffinosus 

(B) STRAIN: ATCC 49427 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70 



CGGAGCTRTC TTAGTAGTAT CTGCTGCTGA TGGCCCTATG CCTCAAACTC 
GTGAACACAT CTTGTTATCT CGTAACGTTG GTGTTCCTTA CATCGTTGTA 
TTCTTAAACA AAATGGATAT GGTTGACGAT GAAGAATTAC TAGAATTAGT 
TGAAATGGAA GTTCGTGACT TATTAACTGA ATACGACTTC CCAGGCGACG 
ACACTCCAGT TATCGCAGGT TCAGCTTTGA AAGCCTTAGA AGGCGACGCT 
TCATACGAAG AAAAAATCTT AGAATTAATG GCTGCTGTTG ATGAATACAT 



50 
100 
150 
200 
250 
300 
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CCCAACACCA GTTCGTGATA CTGACAAACC 
ACGTAYTCTC AATCACTGGT CGTGGAACTG 
• CGTGGACAAG TTCGCGTTGG TGACGAAGTT 
AGAAACTGCT AAAACAACTG TTACAGGTGT 
TGGATTACGC TGAAGCGGGC GACAACATTG 
GCACGTGAAG ACATCCAACG TGGACAAGTA 
CACTCCACAT ACAAAATTCT CTGCAGAAGT 
AAGGCGGACG TCATACTCCA TTCTTCACTA 
TTCCGTACAA CTGACGTAAC TGGTGTAGTT 
AATGGTAATG CCTGGTGATA ACGTAACTAT 
CAATCGCGAT CGAAGACGGA ACTCGTTTCT 



ATTCATGATG CCAGYGGAAG 3 50 

TTGCAACTGG TCGTGTTGAA 4 00 

GAAATCGTAG GTATTGCTGA 450 

TGAAATGTTC CGTAAATTGT 500 

GTGCATTATT ACGTGGTGTT 550 

TTGGCTAAAC CAGCTTCAAT 600 

TTACGTTTTA ACTAAAGAAG 650 

ACTACCGTCC TCAGTTCTAC 7 00 

GATCTACCAG AAGGTACTGA 750 

GGAAGTTGAA TTAATCCACC 800 

CTATT 835 



2 ) INFORMATION FOR SEQ ID NO: 71 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 835 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus saccharolyticus 

(B) STRAIN: ATCC 43076 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71 

CGGCGCGATC TTAGTAGTAT CTGCTGCTGA TGGTCCTATG CCTCAAACTC 50 

. GTGAACACAT CTTGTTATCT CGTAACGTAG GTGTTCCTTA CATCGTTGTA 100 

TTCTTAAACA AAATGGATAT GGTTGATGAC GAAGAATTAT TAGAATTAGT 150 

AGAAATGGAA GTTCGTGACT TATTATCAGA ATACGATTTC CCAGGCGATG 200 

ACACTCCAGT TATTGCAGGT TCTGCTTTGA AAGCTTTAGA AGGCGATCCA 250 

GTTTACGAAG AAAAAATCTT CGAATTAATG GCTGCAGTTG ACGAATATAT 300 

CCCAACTCCA GAACGTGATA CTGAAAAACC ATTCATGATG CCAGTTGAGG 350 

ATGTATTCTC AATCACTGGT CGTGGTACTG TTGCTACAGG TCGTGTTGAA 400 

CGTGGACAAG TTCGCGTTGG TGACGTTGTA GAAATCGTTG GTATCGACGA 450 

AGAAACAGCT CAAACTACTG TAACAGGTGT TGAAATGTTC CGTAAATTAT 500 

TAGACTACGC TGAAGCAGGC GATAACATCG GTGCTTTATT ACGTGGGGTT 550 

GCTCGTGAAG ACATCCAACG TGGACAAGTA TTAGCTAAAC CAGGAACAAT ~~ 6 00" 

CACTCCTCAT ACAAAATTCG TAGCTGAAGT TTACGTTTTA ACTAAAGAAG 650 

AAGGTGGACG TCATACTCCA TTCTTCACTA ACTACCGTCC TCAATTCTAC 700 

TTCCGTACAA CTGACGTAAC TGGTGTTGTA GAATTACGCG AAGGTACTGA 750 

AATGGTAATG CCTGGTGACA ACGTAACTAT CGACGTTGAA TTAATCCACC 800 

CAATCGCTAT CGAAGACGGA ACTCGTTTCT CTATT 835 



2 ) INFORMATION FOR SEQ ID NO: 72 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 823 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus solitarius 

(B) STRAIN: ATCC 49428 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72 

GAGCTATCTT GGTAGTTTCT GCAGCTGATG GCCCAATGCC ACAAACTCGT 50 

GAACATATTT TGTTGTCACG TAATGTAGGT GTACCTTACA TCGTTGTGTT 100 

CTTGAACAAA ATGGATATGG TTGATGACGA AGAATTACTT GAGTTAGTTG 150 

10 AAATGGAAGT ACGTGATCTA TTATCTGAAT ACGACTTCCC AGGAGATGAT 200 

ACTCCAGTTA TTTCCGGTTC AGCTTTGAAA GCTTTAGAAG GCGACGAAGA 250 

ATATGAACAA AAAATTATGG ACTTAATGGA TGCAGTTGAT GACTACATTC 300 

CAACTCCTGA ACGTGACCAT GACAAACCAT TCATGATGCC AATTGAAGAT 350 

GTATTTTCAA TTACAGGCCG TGGTACTGTT GCTACAGGAC GTGTTGAACG 400 

15 CGGGACTATC AAAGTCGGCG ATGAAGTTGA CATTATTGGT ATTCATGAAG 450 

ACGTTAAAAA GACAACAGTT ACTGGTGTAG AAATGTTCCG TAAATTGTTG 500 

GACTACGCTG AAGCAGGCGA TAACATTGGT ACTTTGTTAC GTGGTGTTTC 550 

TCGTGATGAT ATCGAACGTG GTCAAGTATT AGCTAAACCA GGTTCAATCA 600 

CACCACATAC AAGATTCTCT GCTGAAGTTT ATGTTTTGAC TAAAGAAGAA 650 

20 GGCGGACGTC ATACTCCATT CTTCTCAAAC TATCGTCCTC AATTCTACTT 700 

CCGTACAACT GATATCACTG GTGTCATTGA ATTGCCAGAA GGTACTGAAA 750 

TGGTAATGCC AGGTGATAAT GTAACAATGG ATGTTGAATT AATCCACCCA 800 

GTCGCTATCG AAGAAGGAAC TCG 823 



25 
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60 



2) INFORMATION FOR SEQ ID NO: 73 



(i) SEQUENCE CHARACTERISTICS : 
30 (A) LENGTH: 83 5 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

35 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus casseliflavus 

(B) STRAIN: ATCC 25788 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73 



CGGTGCAATC TTGGTCGTAT CAGCGACAGA TGGCCCAATG CCACAAACAC 50 

GGGAGCATAT TTTGCTTTCT CGTCAAGTGG GTGTGAAACA TTTGATCGTC 100 

45 TTTTTGAATA AGACGGACCT TGTCGATGAT GACGAGTTGA TCGATTTAGT 150 

TGAAATGGAA GTCAGAGAAT TGCTGACTGA ATATGATTTT CCTGGCGACG 200 

ACATTCCTGT GATCAAGGGC TCTGCGTTAA AAGCCTTGGA AGGGGACCCA 250 

GATGCTGAAG CAGCGATCTT AACGCTGATG GATACAGTAG ATGAATATAT 300 

CCCAACGCCA GAACGTGATA CTGACAAACC ATTGTTGTTA CCGATCGAAG 350 

50 ATGTCTTTTC GATCACAGGA CGGGGGACCG TTGCTTCTGG TCGGATCGAT 400 

CGCGGCATGG TAAAAGTCGG GGATGAAGTA GAAATCGTCG GAATCAAACC 450 

TGAAACACAA AAAGCAGTCG TGACAGGGGT AGAAATGTTC CGCAAAACGA 500 

TGGACTTCGG AGAAGCTGGC GATAACGTAG GGGTATTGTT ACGGGGCATC 550 

ACCCGTGATG AAATTGAACG TGGCCAAGTG TTAGCAAAAC CAGGTTCTAT 600 

55 CACACCGCAT ACGAAATTCC AAGCGGAAGT CTATGTGTTG ACAAAAGAAG 650 

AAGGCGGTCG CCATACCCCA TTCTTTAATA ATTATCGCCC ACAATTTTAC 700 

TTCCGTACAA CGGACGTAAC TGGGAATATC GTTTTACCAG AAGGAACGGA 750 

AATGGTGATG CCTGGTGACA ACGTAACGAT CGATGTGGAA TTGATCCATC 800 

CGATCGCTGT AGAAAATGGA ACGACCTTCT CGATT 835 
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2) INFORMATION FOR SEQ ID NO; 74 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 380 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Staphylococcus saprophyticus 
15 (B) STRAIN: ATCC 15305 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 74 

TAACGGGCGT CTCGATAGAA AAACACGTGA AAATCCCAAT GATTATAAAC 50 

20 AATCAATATA CGATTTTGCT GAAGCTGTAA CAAAAGGTAT TAAGGAACAA 100 

ACAAATAAAA ATTAATAGGC AACTTAACCA GAATCGTTAA AACTATATGA 150 

AGATTCTGGT TTTTTAAATT CAAAAAGTTT TCTAAAAAAT TTACTTGCTT 200 

TTTTAAGTAT AGGTATAAAA TACGATTGAT TAAAACAGTA AAGGAAATGA 250 

ATCATGAAAC AATTAACTAA GCCTTTATAC TTTTACCTAT TACTTTTTAT 300 

25 TACAACAACG CTGATTGGCG CGTTACTATT ATATTTGCCA ATCACAGGTA 350 

AACATCCTAT TGATTTTGTG GACGCCCGTT 3 80 



30 2) INFORMATION FOR SEQ ID NO: 75 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 666 bases 

(B) TYPE: Nucleic acid 
35 (C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
40 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus flavescens 

(B) STRAIN: ATCC 4 9996 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75 
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GCAATCTTGG TCGTATCAGC GACAGATGGC CCAATGCCAC AAACACGGGA 50 

GCATATTTTG CTTTCTCGTC AAGTGGGTGT GAAACATTTG ATCGTCTTTT 100 

TGAATAAGAC GGACCTTGTC GATGATGACG AGTTGATCGA TTTAGTTGAA 150 

ATGGAAGTCA GAGAATTGCT GACTGAATAT GATTTTCCTG GCGACGACAT 200 

50 TCCTGTGATC AAGGGCTCTG CGTTAAAAGC CTTGGAAGGG GACCCAGATG 250 

CTGAAGCAGC GATCTTAACG CTGATGGATA CGGTAGATGA ATATATCCCA 300 

ACGCCAGAAC GTGATACTGA CAAACCATTG TTGTTACCGA TCGAAGATGT 350 

CTTTTCGATC ACAGGACGGG GGACCGTTGC TTCTGGTCGG ATCGATCGCG 400 

GCATGGTAAA AGTCGGGGAT GAAGTAGAAA TCGTCGGAAT CAAACCTGAA 450 

55 ACACAA&AAG CAGTCGTGAC AGGGGTAGAA ATGTTCCGCA AAACGATGGA 500 

CTTCGGAGAA GCTGGCGATA ACGTAGGGGT ATTGTTACGG GGCATCACCC 550 

GTGATGAAAT TGAACGTGGC CAAGTGTTAG CAAAACCAGG TTCTATCACA 60 0 

CCGCATACGA AATTCCAAGC GGAAGTCTAT GTGTTGACAA AAGAAGAAGG 650 

CGGTCGCCAT ACCCCA 666 



60 
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2) INFORMATION FOR SEQ ID NO: 76 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 751 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Enterococcus gallinarum 
15 (B) STRAIN: ATCC 49573 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76 

TGGTGCGATT TTAGTTGTAT CCGCAACAGA TGGTCCAATG CCTCAAACCC 50 

20 GGGAACATAT CTTGCTTTCG AGACAAGTTG GTGTGAAACA TCTGATTGTT 100 

TTCTTGAACA AAATCGATTT AGTCGATGAC GAAGAATTGA TTGATTTAGT 150 

AGAAATGGAA GTAAGAGAAC TGCTATCTGA ATATAATTTT CCAGGGGATG 2 00 

ACATTCCTGT TATCAAAGGT TCGGCATTAA AAGCGTTGGA AGGAGACCCT 250 

GATGCAGAAG CTGCCATCAT GGAATTAATG GATACAGTAG ACAGCTATAT 3 00 

25 CCCAACACCT GAGCGTGATA CAGACAAACC ATTACTCTTG CCAGTTGAAG 3 50 

ATGTCTTTTC GATTACTGGA CGAGGAACAG TTGCTTCCGG ACGGATCGAT 4 00 

CGGGGAACAG TTCGGGTAGG CGATGAAGTA GAAATCGTCG GTATCAAACC 450 

TGAAACC CAA AAAGCTGTAG TGACAGGCGT CGAAATGTTC CGCAAGACGA 500 

TGGACTTTGG GGAAGCCGGT GACAATGTAG GTGTCTTGCT GAGAGGGATC 550 

30 ACTCGTGACG AAATTGAACG AGGACAAGTG TTGGCTAAAC CAGGTTCGAT 600 

CACACCACAT ACAAAATTCC AAGCAGAAGT TTATGTATTG ACGAAAGAAG 650 

AAGGTGGTCG TCATACACCA TTCTTGAACA ACTATCGTCC ACAATTTTAT 700 

TTCCGTACAA CGGATGTGAC AGGGAACATT ACATTGCCTG AAGGAACAGA 750 

A 751 

35 



2) INFORMATION FOR SEQ ID NO: 77 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 834 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

45 

(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Ehrlichia canis 
50 (B) STRAIN: Florida 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77 



TGCAGCAATA TTAGTAGTGT CTGCAACTGA TGGAGCAATG CCACAAACAA 50 

55 GAGAACATAT ATTATTAGCA AAGCAAGTAG GTGTAAAAGA TATAGTAGTG 100 

TGGATGAATA AGTGTGATGT TGTAGATGAT GAAGAAATGT TGTCATTAGT 150 

TGAAATGGAA ATAAGGGAAT TGTTATCAAA ATATGGGTAT CCTGGGGATG 2 00 

ATATAGATGT AGTTAGAGGA TCTGCAGTTA AAGCATTAGA AGAAGAAACA 2 50 

GGCTCAGGTG TGTGGAGTGA AAAAATAATG GAATTGATGA ATGCTTTAGA 3 00 

60 AAAAATAAGT TTACCAGTAA GAGAAAAAGA TAAGCCATTT TTAATGTCAA 3 50 
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TAGAAGATGT 
ATAGAAAGAG 
GCGTGAGATA 
CATTAGATGC 
ATAAAAAAAG 
GATACATTCA 
AAGAAGGAGG 
TATGTTAGAA 
AGAAATGGTA 
AGCCTGTTGC 



GTTTTCAATA 
GAGTAATTAG 
CAAAGTACAG 
AGGAGAAGCA 
AAGATGTAGA 
TATAAGAGAT 
AAGACATACT 
CAACAGATGT 
ATGCCAGGGG 
TATTGATCAA 



CCTGGAAGAG GTACAGTAGT 
AGTAGGGGAT AAAATAGAGA 
TATGTACAGG TGTTGAAATG 
GGGGATAATG CTGGAATATT 
AAGAGGGCAA GTATTGAGTG 
TTAAGGCAGA GGTATATATA 
CCATTTTTCT CAAATTACCA 
AACAGGGAAT ATAAAGTTAC 
ATAATATAAA TATCGAAGTG 
GGATTGAGAT TTGC 



AACAGGAAGA 
TAGTAGGATT 
TTTCATAAAG 
GTTAAGAGGG 
CACCTGGACA 
TTGAAAAAAG 
GCCGCAATTT 
CAGAAGGAGT 
AGTTTGGATA 



400 
450 
500 
550 
600 
650 
700 
750 
800 
834 
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2) INFORMATION FOR SEQ ID NO: 78 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 817 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Escherichia coli 

(B) STRAIN: ATCC 23511 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78 

CGGCGCGATC CTGGTAGTTG CTGCGACTGA CGGCCCGATG CCGCAGACTC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 100 

TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGACTTC CCGGGCGACG 200 

ACACTCCGAT CGTTCGTGGT TCTGCTCTGA AAGCGCTGGA AGGCGACGCA 250 

GAGTGGGAAG CGAAAATCCT GGAACTGGCT GGCTTCCTGG ATTCTTAYAT 3 00 

TCCGGAACCA GAGCGTGCGA TTGACAAGCC GTTCCTGCTG CCGATCGAAG 350 

ACGTATTCTC CATCTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAA 400 

CGCGGTATCA TCAAAGTTGG TGAAGAAGTT GAAATCGTTG GTATCAAAGA 450 

GACTCAGAAG TCTACCTGTA CTGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTAGGTG TTCTGCTGCG TGGTATCAAA 550 

CGTGAAGAAA TCGAACGTGG TCAGGTACTG GCTAAGCCGG GCACCATCAA 600 

GCCGCACACC AAGTTCGAAT CTGAAGTGTA CATTCTGTCC AAAGATGAAG 650 

GCGGCCGTCA TACTCCGTTC TTCAAAGGCT ACCGTCCGCA GTTCTACTTC 700 

CGTACTACTG ACGTGACTGG TACCATCGAA CTGCCGGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAAATGGT TGTTACCCTG ATCCACCCGA 800 

TCGCGATGGA CGACGGT 817 



2) INFORMATION FOR SEQ ID NO: 79 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 825 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
(vi) ORIGINAL SOURCE: 
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(A) ORGANISM: Escherichia fergusonii' 

(B) STRAIN: ATCC 3 5469 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79 

5 

CGATCCTGGT AGTTGCTGCG ACTGACGGCC CGATGCCGCA GACTCGTGAG 50 

CACATCCTGC TGGGTCGTCA GGTAGGCGTT CCGTACATCA TCGTGTTCCT 100 

GAACAAGTGC GACATGGTTG ATGACGAAGA GCTGCTGGAA CTGGTTGAAA 150 

TGGAAGTTCG TGAACTTCTG TCTCAGTACG ACTTCCCGGG CGACGACACT 200 

10 CCGATCGTTC GTGGTTCTGC TCTGAAAGCG CTGGAAGGCG ACGCAGAGTG 250 

GGAAGCGAAA ATCCTGGAAC TGGCTGGCTT CCTGGATTCT TACATTCCGG 300 

AACCAGAGCG TGCGATTGAC AAGCCGTTCC TGCTGCCGAT CGAAGACGTG 3 50 

TTCTCCATCT CCGGTCGTGG TACCGTTGTT ACCGGTCGTG TAGAACGCGG 400 

TATCATCAAA GTTGGTGAAG AAGTTGAAAT CGTTGGTATC AAAGAGACTC 450 

15 AGAAGTCTAC CTGTACTGGC GTTGAAATGT TCCGCAAACT GCTGGACGAA 500 

GGCCGTGCTG GTGAGAACGT AGGTGTTCTG CTGCGTGGTA TCAAACGTGA 550 

AGAAATCGAA CGTGGTCAGG TACTGGCTAA GCCGGGCACC ATCAAGCCGC 600 

ACACCAAGTT CGAATCTGAA GTGTACATTC TGTCCAAAGA TGAAGGCGGT 650 

CGTCATACTC CGTTCTTCAA AGGCTACCGT CCGCAGTTCT ACTTCCGTAC 7 00 

20 TACTGACGTG ACTGGTACCA TCGAACTGCC GGAAGGCGTA GAGATGGTAA 750 

TGCCGGGCGA CAACATCAAA ATGGTTGTTA CCCTGATCCA CCCGATCGCG 800 

ATGGACGACG GTCTGCGTTT CGCAA 82 5 



25 



2) INFORMATION FOR SEQ ID NO: 80 



( i ) S EQUENCE CHARACTER I STI CS : 
(A) LENGTH: 82 9 bases 
30 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



35 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Escherichia hermannii 

(B) STRAIN: ATCC 33650 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80 



GGCGCGATCC TGGTTGTTGC TGCGACTGAC GGCCCGATGC CGCAGACCCG 50 

TGAGCACATC CTGCTGGGTC GTCAGGTAGG CGTTCCGTAC ATCATCGTGT 100 

TCCTGAACAA ATGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTT 150 

4 5 GAGATGGAAG TTCGCGAACT GCTGTCCCAG TACGATTTCC CGGGCGACGA 200 

CACCCCGATC GTTCGTGGTT CCGCGCTGAA AGCGCTGGAA GGCGAAGCAG 25 0 

AGTGGGAAGA GAAAATCATC GAACTGGCTG GCTACCTGGA TTCCTATATC 300 

CCGGAACCAG AGCGTGCGAT TGACAAGCCG TTCCTGCTGC C TATCGAAGA 350 

CGTATTCTCC ATCTCCGGCC GTGGTACCGT TGTTACCGGT CGTGTAGAGC 400 

50 GCGGTATCAT CAAAGTGGGT GAAGAAGTTG AAATCGTGGG TATCAAAGAT 4 50 

ACTGCGAAAT CAACCTGTAC CGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGCCGT GCGGGCGAGA ACGTGGGTGT TCTGCTGCGT GGTATCAAAC 550 

GTGAAGAAAT CGAACGTGGT CAGGTACTGG CTAAGCCGGG TTCCATCAAG 600 

CCKCACACCA AGTTCGAATC TGAAGTGTAC ATTCTGTCCA AAGACGAAGG 650 

55 CGGCCGTCAC ACTCCGTTCT TCAAAGGCTA CCGTCCGCAG TTCTACTTCC 700 

GTACAACTGA CGTGACTGGC ACCATCGAAC TGCCGGAAGG CGTTGAGATG 750 

GTAATGCCGG GCGACAACAT CAAAATGGTT GTTACCCTGA TCCACCCGAT 800 

CGCGATGGAC GACGGTCTGC GTTT CGCAA 82 9 



60 



49 
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2) INFORMATION FOR SEQ ID NO: 81 

(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 816 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

10 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Escherichia vulneris 

(B) STRAIN: ATCC 33821 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81 



CGGCGCGATC CTGGTTGTTG CTGCGACTGA CGGCCCGATG CCGCAGACCC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 100 

20 TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

TGAGATGGAA GTGCGTGAAC TTCTGTCCCA GTACGACTTC CCGGGCGACG 200 

ACACCCCGAT CATTCGTGGT TCTGCGCTGA AAGCGCTGGA AGGCGAAGCT 250 

GAGTGGGAAG AGAAAATCGT TGAGCTGGCT GGCTACCTGG ATTCCTACAT 300 

CCCGGAACCA GAGCGTGCGA TTGACAAGCC GTTCCTGCTG CCGATCGAAG 350 

25 ACGTATTCTC CATCTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAG 4 00 

CGCGGTATCA TCAARGTKGG TGAAGAAGTT GAAATCGTGG GTATCAAAGA 450 

TACTGCGAAA TCTACCTGTA CCGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGTCG TGCAGGCGAG AACTGCGGCG TTCTGCTGCG TGGTATCAAG 550 

CGTGAAGAGA TCCAGCGTGG CCAGGTTCTG GCTAAGCCGG GCTCAATCAA 600 

30 GCCGCACACC AAGTTCGAAT CCGAAGTGTA CATCCTGTCC AAAGACGAAG 650 

GCGGCCGTCA CACTCCGTTC TTCAAAGGCT ACCGTCCGCA GTTCTACTTC 7 00 

CGTACAACTG ACGTGACTGG CACCATCGAA CTGCCGGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAAATGGT TGTTACCCTG ATCCATCCGA 800 

TCGCGATGGA CGACGG 816 

35 



. 2) INFORMATION FOR SEQ ID NO: 82 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 828 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

45 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Eubacterium lentum 
50 (B) STRAIN: ATCC 43055 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82 

CGGCGCCTCC TCGTTATCGC CGCCACCGAC GGCCCGATGG CCCAGACCCG 50 

55 CGAGCACATC CTGCTCGCCC GTCAGGTCGG CGTGCCCTAC ATCGTGGTCT 100 

TCCTGAACAA GTGCGACATG GTCGACGACG AGGAGCTCCT CGAGCTCGTC 150 

GAGATGGAAG TTCGCGAGCT GCTCGACTCT TACGAGTTCC CGGGCGACGA 200 

CACCCCGATC ATCCGCGGCT CCGCTTTGAA GGCCCTCGAG GGCGACAAAG 250 

AGTGGCAGGA GAAGGTCTGG GAGCTCATGG ACGCCGTCGA CTCCTACATC 300 

60 CCGACGCCGG AGCGCATGGT CGACAAGCCG TTCCTGATGG CCGTCGAGGA 350 

50 
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CACGATGACC 
GTGGTACGCT 
ACCCAGAACA 
CGAGGCTCAG 
GCGAGGAGAT 
CCGCACACCG 
CGGCCGCCAC 
GCACGACGGA 
GTCATGCCGG 
CGCCAGGAAG 



ATCACCGGCC 
GCATGTCAAC 
CGGTCTGCAC 
GCCGGCGACA 
CGTTCGCGGC 
AGTTCGAGGG 
ACGCCGTTCT 
CGTGACGGGT 
GCGACAACGT 
AGGGCTGCGT 



GCGGCACCGT TGCCACCGGT CGTGTGGAGC 
GACCCGCTGG AGATCGTCGG TATCAAGGAG 
CGGTATCGAG ATGTTCCGCA AGCTGCTCGA 
ACATCGGCTG CCTGCTCCGC GGTGTCAAGC 
CAGGTTCTCT GCAAGCCCGG TAGCGTGACC 
TCAGGTCTAC ATCCTGACGA AGGAAGAGGG 
TCGACGGCTA CCGTCCGCAG TTCTACTTCC 
GTTGCCCACC TTCCCGAGGG CACCGAGATG 
GGAGATCAAG GGCGAGCTCA TTCACCCGAT 
TCGCTAAC 



400 
450 
500 
550 
600 
650 
700 
750 
800 
828 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



2 ) INFORMATION FOR SEQ ID NO: 83 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 835 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

( i i ) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Eubacterium nodatum 

(B) STRAIN: ATCC 33099 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83 

GGAGCAATTC TGGTTTGTGC AGCAACKGAC GGACCAATGC CTCAGACAAG 50 

AGAACATATC CTTTTGTCAA GGCAGGTAGG AGTGCCATAT ATCATCGTAT 100 

TCCTGAATAA ATGTGACATG GTGGATGAYG AAGAGCTTCT GGACTTGGTA 150 

GAGATGGAAG TAAGAGAACT TCTCAGTGAG TATGAATTCC CGGGAGATGA 200 

TACCCCGATA GTAAGAGGTT CAGCCCTGAA GGCACTGGAA GAACCCAATG 250 

GAGAATGGGC AGACAAGATT GTAGAGCTGA TGGAGGAAGT AGATAAATAC 3 00 

ATTCCTGAAC CAAAGAGAGA TAACGACAAA CCGTTCCTGA TGCCTGTAGA 3 50 

GGACGTATTC TCAATAACAG GAAGAGGAAC AGTAGCGACA GGAAGRGTTG 4 00 

AAAGAGGAAT CCTGAAGGTC GGTGATGAAG TAGAAATCGT GGGAATGAGC 4 50 

GAAGAGAGAA GAAAGGTAGT AGTAACGGGA GTTGAAATGT TCAGAAAGCT 500 

TCTGGATGAA GCAGAGACAG GAGACAACAT CGGAGCACTG CTGAGAGGAG 550 

TTCAGAGAAC RGAGATCCAG AGAGGTCAGG TATTGGCRGC ACCTGGAACG 600 

atcaacccac ataca^gVoT^aagggYcag GTATA1 7 GTAC T GAAGAAGGaT " 6b0 

AGAAGGAGGA AGGCATACGC CGTTCTTCAA YGGATACAGW CCACAGTTCT 700 

ACTTCAGAAC AACAGACGTA ACAGGAGATT TGCAGCTGCC GGAAGGARCA 750 

GAGATGTGCA TGCCGGGAGA TAATGTGGTA ATGAACRTCA GCCTGATCAC 800 

TCCGATTGCT ATAGAAGAGG GWCTGAGATT TGCCA 835 



2) INFORMATION FOR SEQ ID NO: 84 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 82 6 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
(vi) ORIGINAL SOURCE: 



51 
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(A) ORGANISM: Ewingella americana 

(B) STRAIN: ATCC 33852 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84 

5 

GCGATCCTGG TTGTTGCTGC AACTGATGGC CCTATGCCAC AGACTCGTGA 50 

GCACATCCTG TTGGGTCGYC AGGTTGGCGT TCCATTCATG ATCGTATTCA 100 

TGAACAAATG CGACATGGTT GATGACGAAG AGCTGCTGGA ACTGGTAGAA 150 

ATGGAAGTTC GYGAACTTCT GTCTGCTTAC GATTTCCCAG GCGACGACAT 2 00 

10 CCCAGTTGTT AAAGGTTCAG CGCTGAAAGC ACTGGAAGGC GAAGCAGAGT 250 

GGGAAGCTAA GATCATCGAG CTGGCTGGCC ACCTGGATAG CTACATCCCA 3 00 

GAACCAGAGC GTGCGATTGA CAAGCCATTC CTGCTGCCAA TCGAAGACGT 350 

ATTCTCCATC TCCGGTCGTG GTACCGTTGT TACCGGTCGT GTAGAGCGCG 400 

GTATCATCAA AGTTGGCGAA GAAGTTGAAA TCGTTGGTAT CAAGGACACT 4 50 

15 GTTAAGTCTA CTTGTACTGG CGTTGAAATG TTCCGCAAAC TGCTGGACGA 500 

AGGCCGTGCY GGTGAGAACG TTGGTGTTCT GCTGCGTGGT ATCAAGCGTG 550 

AAGACATCGA ACGTGGTCAG GTTCTGGCTA AACCAGGTTC AATCAAACCA 600 

CACACCACWT TYGACTCAGA AGTTTATATC CTGAGCAAAG ATGAAGGCGG 650 

CCGTCATACT CCGTTCTTCA AAGGCTACCG TCCACAGTTC TACTTCCGTA 7 00 

20 CAACTGACGT GACCGGTACC ATCGAACTGC CAGAAGGCGT AGAGATGGTA 750 

ATGCCAGGTG ACAACATCAA CATGRTAGTT ACCCTGATCC ACCCAATCGC 800 

GATGGATGAC GGTCTGCGTT TCGCAA 826 



25 



35 



2) INFORMATION FOR SEQ ID NO: 85 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 828 bases 
30 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Franciaella tularensis 

(B) STRAIN: LVS 

4 0 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85 

TGGTG C T ATT CTAGTKT^yfT^ ~C TC^ TGC GGA~ "tG^TCCTATG" CCACAAACTcT 5 o" 

GTGAGCACAT TCTGCTTTCT CGTCAAGTTG GTGTACCAAA AATCGTTGTT 100 

TT CTTAAAC A AGTGTGACAT GGTTGATGAT GAAGAGTTAT TAGAGCTAGT 150 

45 TGAGATGGAA GTTCGTGAGC TTTTAGATCA GTATGAGTTC CCAGGTGATG 200 

ACACTCCAGT TATTATGGGT TCAGCTCTTA GAGCTATTGA AGGTGACGAA 250 

GCTTACGTTG AGAAAATTGT TGAGCTAGTT CAAGCTATGG ATGAC TATAT 300 

TCCTGCTCCT GAGCGTGATA CTGAGAAGCC ATTTATTCTT CCGATCGAAG 350 

ATGTATTCTC AATTTCAGGT CGTGGTACTG TTGTAACTGG TCGTATTGAG 400 

50 CGCGGTGTAG TTAACGTTGG TGATGAAGTT GAAGTTGTTG GTATTCGTCC 4 50 

AACTCAAAAA ACTACAGTAA CTGGTGTGGA AATGTTCCGT AAGCTTTTAG 500 

ATAGAGGGGA AGCTGGTGAT AACGTTGGTA TCCTAGTTCG TGGACTTAAG 550 

AGAGATGATG TTGAGCGTGG ACAAGTATTA TGTAAGCCAG GTTCAATTAA 600 

GCCACATACT AAGTTTGAAG CTGAGGTTTA TGTATTATCT AAAGAAGAGG 650 

55 GTGGTAGACA TACTCCATTC TTCAAGGGAT ATAGACCACA ATTCTACTTC 700 

CGTACTACAG ACATTACTGG AGCTGTTGAG CTTCCAGAGG GTGTAGAAAT 7 50 

GGTTATGCCT GGTGATAACG TTAAGATGAC TATCACTCTA ATTAACCCAA 800 

TCGCTAGGAT GAAGGGTTAC GTTTTGCA 828 



60 
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2) INFORMATION FOR SEQ ID NO : 86 

(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 829 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

10 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: FusoJbacterium nucleatum subsp. polymorphum 

(B) STRAIN: ATCC 10953 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86 



CGGTGCTATC ATCGTAGKTG CTGCTACTGA TGGTCCGATG CCTCARACTC 50 

GTGAGCAYAT CYTGCTGGCT CGTCAGGTAA ACGTWCCKAG ACTGGTTGTA 100 

20 TTCATGAACA AGTGYGACAT GGTAGACGAC GCTGAAATGY TGGAACTCGT 150 

TGAAATGGAA ATGCGTGAAC TGCTTTCAGC YTACGAATTC GAYGGYGACA 200 

ACACTCCKTT CATTCAGGGT TCTGCTCTTG GTGCRTTGAA YGGCGTTGAA 250 

AAGTGGGAAG AGAAGGTTAT GGANCTGATG GATGCTTGCG ACACTTGGAT 3 00 

TCCTTTGCCT CCGCGTGATA TTGAYAAACC GTTCTTGATG CCGGTTGAAG 3 50 

25 ACGTATTCTC AATCACTGGT CGTGGTACTG TAGCTACTGG TCGTATCGAA 400 

GCTGGTGTTA TCCATGTAGG TGACGAAGTT GAAATCCTCG GTTTGGGTGA 450 

AGACAAGAAG TCTGTTGTAA CTGGTGTTGA AATGTTCCGC AAGTTGCTGG 500 

ATCAAGGTGA AGCTGGTGAC AACGTAGGTY TGTTGCTCCG TGGTATCGAC 550 

AAGAACGAAA TCAAACGTGG TATGGTTCTT TGTAAGCCCG GTCAGATTAA 600 

30 ACCTCACTCT AAGTTCAAAG CTTCTATCTA CGTTTTGAAG AAAGAAGAAG 650 

GTGGTCGTCA CACTCCGTTC CACAACAAAT ACCGTCCTCA GTTCTATCTG 700 

CGTACTATGG ACTGTACAGG TGAAATCWCT CTTCCGGAAG GAACTGAAAT 750 

GGTAATGCCT GGTGATAACG TAGAAATCAC TGTAGAACTG ATCTACCCGG 800 

TAGCATTGAA CGTAGGTTTG CGTTTCGCT 82 9 

35 



2) INFORMATION FOR SEQ ID NO : 87 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 828 bases 

(B) TYPE: Nucleic acid " 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

45 

(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Gemella haemolysans 
50 (B) STRAIN: ATCC 10379 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87 

CTATCTTAGT AATCGCTGCT ACAGATGGAC CAATGGCTCA AACTCGTGAG 50 

55 CACATCCTAT TATCTCGTAA CGTTGGAGTA CCAAAAATCG TTGTATTCTT 100 

AAACAAATGT GATATGGTTG ATGACGAAGA GTTATTAGAA TTAGTTGAAA 150 

TGGAAGTTCG TGAACTATTA TCTGAATACG GATTCGACGG AGATGAACTA 200 

CCAGTAATCA AAGGTTCTGC TCTTAAAGCT CTTGAAGGAG ATGCAGATGC 250 

AGAAAAAGCT ATCATCGAAT TAATGGAAAC AGTTGACGAA TACATCCCAA 300 

60 CTCCAGAACG TGATAACGCT AAACCATTCA TGATGCCAGT TGAGGACGTA 350 

53 
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TTCTCAATCA CAGGTCGTGG TACAGTTGCT 
ACAAGTTAAA GTTGGAGACG TAGTAGAAAT 
CAGCTTCAAC TACTGTAACA GGTGTTGAAA 
TACGCTGAAG CAGGAGATAA CATCGGTGCA 
5 TGAAGACATC GAACGTGGAC AAGTTTTAGC 
CACACACTCA ATTCGTAGCT GACGTGTACG 
GGACGTCACA CTCCATTCTT CACAAACTAC 
TACTACTGAC GTAACTGGTG TAGTTACTTT 
TAATGCCTGG GGATAACGTA TCAATCAACG 
10 GCGATCGAAG AAGGAACTCG TTTCTCAA 



ACTGGACGTG TTGAACGTGG 400 

CGTTGGATTA AC TGAAGAAC 450 

TGTTCCGTAA ATTATTAGAT 500 

TTATTACGTG GTGTTGCTCG 550 

AGCTCCTAAA ACAATCACTC 600 

TATTATCTAA AGAAGAAGGT 650 

CGTCCTCAAT TCTACTTCCG 700 

ACCAGAAGGT ACTGAAATGG 750 

TAGAACTTAT TTCTCCAATC 800 

828 



2) INFORMATION FOR SEQ ID NO: 88 



15 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 823 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 
20 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 
25 (A) ORGANISM: Gemella morbillorum 

(B) STRAIN: ATCC 27824 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88 

3 0 TCTTAGTAAT CGCTGCTACA GATGGTCCTA TGGCTCAAAC TCGTGAACAC 50 

ATCCTATTAT CTCGTAACGT TGGAGTACCT AAAATTGTTG TATTCTTAAA 100 

CAAATGTGAT ATGGTTGATG ACGAAGAGTT ATTAGAATTA GTAGAAATGG 150 

AAGTTCGTGA ACTATTATCT GAATACGGAT TTGATGGAGA TGAACTACCA 200 

GTAATCAAAG GTTCAGCTCT TAAAGCTCTT GAAGGAGATG CAGATGCTGA 250 

35 AAAAGCTATC ATCGAATTAA TGGAAACAGT TGACGAGTAC ATCCCAACTC 300 

CAGAACGTGA TAACGCTAAA CCATTTATGA TGCCAGTTGA GGACGTGTTC 350 

TCAATCACAG GTCGTGGTAC AGTTGCTACT GGACGTGTTG AACGTGGACA 400 

AGTTAAAGTT GGTGACGTAG TAGAAATCGT TGGATTAACT GAAGAACCAG 450 

CTTCAACTAC TGTAACAGGT GTTGAAATGT TCCGTAAATT ATTAGATTAC 500 

40 GCTGAAGCAG GAGATAACAT CGGTGCATTA TTACGTGGTG TTGCTCGTGA 550 

AGATATCGAA CGTGGACAAG TTTTAGCAGC TCCTAAAACA ATCACTCCAC 600 

ATACTCAATT CGTAGCTGAT GTGTACGTAT TATCTAAAGA AGAAGGTGGA 650 

CGTCACACTC CATTCTTCAC AAACTACCGT CCACAATTCT ACTTCCGTAC 700 

TACTGACGTA ACTGGTGTAG TTACTTTACC AGAAGGTACT GAAATGGTAA 750 

4 5 TGCCTGGGGA CAACGTATCA ATCAACGTAG AACTTATTTC TCCAATCGCT 800 

ATCGAAGAAG GAACTCGTTT CTC 823 



50 2) INFORMATION FOR SEQ ID NO: 89 

{ i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 829 bases 

(B) TYPE: Nucleic acid 
55 (C) STRANDEDNESS: Double 

( D ) TO POLOG Y : L i ne a r 

(ii) MOLECULE TYPE: Genomic DNA 
60 (vi) ORIGINAL SOURCE: 

54 
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(A) 
(B) 



ORGANISM: Haemophilus actinomycetemcomitans 
STRAIN: ATCC 33384 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89 



GCTATCTTAG 
GCACATCTTA 
TAAACAAATG 
ATGGAAGTTC 
CCCAATCGTA 
GGGAAGAAAA 
GAACCTGAGC 
GTTCTCTATC 
GTATCATCCG 
GCAAAAACCA 
AGGTCGTGCG 
AAGAAATCGA 
CACACTGACT 
TCGTCATACT 
CAACTGACGT 
ATGCCTGGCG 
GATGGACCAA 



TAGTAGCAGC 
TTAGGTCGCC 
CGACATGGTA 
GTGAACTTCT 
CGCGGTTCTG 
AATCCTTGAA 
GTGCTATCGA 
TCCGGTCGTG 
TACCGGTGAT 
CCGTAACCGG 
GGTGAAAACA 
ACGTGGTCAG 
TCGAATCTGA 
CCATTCTTCA 
AACCGGTACT 
ATAACATCAA 
GGTTTACGTT 



AACCGACGGT CCTATGCCAC AAACTCGTGA 
AAGTAGGTGT TCCTTACATC ATCGTATTCT 
GATGACGAAG AGTTATTAGA ATTAGTTGAA 
TTCTCAATAT GACTTCCCGG GCGATGACAC 
CATTAAAAGC GCTTGAAGGC GATGCCGCAT 
TTAGCAAACC ATTTAGATAC TTACATCCCG 
CCAACCGTTC CTTCTTCCAA TTGAAGATGT 
GTACCGTAGT AACGGGTCGT GTTGAGCGCG 
GAAGTTGAAA TCGTGGGTAT CAAACCGACT 
TGTTGAAATG TTCCGTAAAT TACTTGACGA 
TCGGTGCATT ATTGCGTGGT ACTAAACGTG 
GTATTGGCGA AACCGGGGTC AATCACCCCG 
AGTGTACGTA TTGTCCAAAG AAGAAGGTGG 
AAGGTTACCG TCCACAATTC TATTTCCGTA 
ATCGAGTTAC CTGAAGGCGT GGAAATGGTT 
AATGACCGTA TCCTTAATTC ACCCAATTGC 
TCGCTATCG 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
829 



2) INFORMATION FOR SEQ ID NO: 90 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 833 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Haemophilus aphrophilus 

(B) STRAIN: ATCC 33389 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90 

TGGTGCTATC" T TAG TAG TAG ^G~CAACTGA~ TC^T^TATCf CCACAAACTc" 5 0 

GTGAGCACAT CTTATTAGGT CGCCAAGTAG GTGTTCCTTA CATCATCGTA 100 

TTCTTAAACA AATGCGACAT GGTAGATGAC GAAGAGTTAT TAGAATTAGT 150 

TGAAATGGAA GTTCGTGAAC TTCTTTCTCA ATATGACTTC CCGGGTGATG 200 

AT AC AC C AAT CGTACGTGGT TCTGCATTAC AAGCGTTAAA CGGCGTTGCA 250 

GAATGGGAAG AAAAAATCCT TGAATTAGCA AACCACTTAG ATACTTACAT 300 

TCCTGAGCCA CAACGTGCTA TCGACCAACC GTTCCTTCTT CCAATTGAAG 350 

ACGTGTTCTC TATCTCCGGT CGTGGTACTG TAGTAACAGG TCGTGTTGAG 400 

CGTGGTATCA TCCGTACCGG TGATGAAGTT GAAATCGTAG GTATCAAACC 450 

GACTGCGAAA ACTACCGTAA CCGGTGTTGA AATGTTCCGT AAATTACTTG 500 

ACGAAGGTCG TGCAGGTGAA AACATCGGTG CATTATTACG TGGCACTAAA 550 

CGTGAAGAAA TCGAACGTGG TCAAGTATTG GCTAAACCGG GCTCAATCAC 600 

TCCGCACACT GATTTCGAAT CTGAAGTGTA CGTATTATCC AAAGAAGAAG 650 

GTGGTCGTCA TACTCCATTC TTCAAAGGTT ACCGTCCACA ATTCTATTTC 700 

CGTACAACTG ACGTAACCGG TACTATCGAG TTACCGGAAG GCGTGGAAAT 750 

GGTTATGCCT GGCGATAACA TCAAAATGAC TGTATCCTTA ATCCACCCAA 800 

TCGCGATGGA CCAAGGTTTA CGTTTCGCTA TCG 833 
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2) INFORMATION FOR SEQ ID NO: 91 

( i ) SEQUENCE CHARACTERISTICS : 
5 (A) LENGTH: 815 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

10 ( i i ) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Haemophilus ducreyi 

(B) STRAIN: DSM 8925 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91 



CGGCGCTATC TTAGTTGTAG CAGCAACTGA TGGTCCTATG CCTCAAACTC 50 

GTGAACACAT CTTATTAGGC CGCCAAGTTG GTGTTCCTTA CATCATCGTA 100 

20 TTCTTAAATA AATGCGATAT GGTAGATGAT GAAGAATTAT TAGAATTAGT 150 

TGAAATGGAA GTTCGTGAAC TTCTTTCTCA ATATGATTTC CCAGGTGACG 200 

ATACTCCTAT CGTTCGTGGT TCAGCATTAC AAGCATTAAA TGGTGTGCCT 250 

GAGTGGGAAG AAAAAATCAT TGAATTAGCA CAACACTTAG ATTCTTATAT 300 

CCCTGAGCCT GAGCGTGCGA TTGATAAAC C TTTCTTATTA CCAATCGAAG 3 50 

25 ACGTATTCTC AATTTCAGGT CGTGGTACAG TAGTAACCGG TCGTGTTGAG 4 00 

CGTGGTATCA TCAAATCAGG TGAAGAAGTT GAAATCGTAG GGATTAAAGA 450 

AACGACAAAA ACAACAGTAA CCGGTGTTGA GATGTTCCGT AAACTATTAG 500 

ACGAAGGTCG TGCGGGTGAA AACGTAGGTG CCTTATTACG TGGTACTAAA 550 

CGTGAAGAAA TCGAACGTGG TCAAGTATTA GCGAAACCAG GTACAATTAC 600 

30. ACCACACACT GATTTTGAAT CAGAAGTTTA TGTATTATCA AAAGAAGAAG 650 

GTGGTCGTCA TACTCCATTC TTCAAAGGTT ATCGTCCTCA GTTCTACTTC 700 

CGYACAACGG ACGTAACAGG AACGATTGAA TTACCTGAAG ATGTTGAGAT 7 50 

GGTAATGCCT GGTGATAATA TCAAGATGAC AGTAAGCTTA ATTCACCCTA 800 

TCGCGATGGA CGAAG 815 

35 



2) INFORMATION FOR SEQ ID NO: 92 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 0 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

45 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Haemophilus haemolyticus 
50 (B) STRAIN: ATCC 33390 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 92 

TGGTGCTATC TTAGTAGTAG CAGCAACTGA TGGTCCAATG CCACAAACTC 50 

55 GTGAGCACAT CTTATTAGGT CGCCAAGTAG GTGTTCCATA CATCATCGTA 100 

TTCTTAAACA AATGCGACAT GGTAGATGAC GAAGAGTTAT TAGAATTAGT 150 

AGAAATGGAA GTTCGTGAAC TTCTTTCTCA ATATGACTTC CCAGGTGACG 200 

ATACACCAAT CGTACGTGGT TCTGCATTAC AAGCATTAAA TGGCGTAGCA 250 

GAATGGGAAG AAAAAATCCT TGAGTTAGCA AACCACTTAG ATACTTACAT 300 

60 CCCAGAACCA GAGCGTGCAA TTGACCAACC GTTCCTTCTT CCAATCGAAG 3 50 

56 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CA00/01150 



ATGTGTTCTC 
CGTGGTATCA 
TACAGCAAAA 
ACGAAGGTCG 
CGTGAAGAAA 
GCCACACACT 
GTGGTCGTCA 
CGTACAACTG 
GGTAATGCCA 
TCGCGATGGA 



AATCTCAGGT 
TCCGTACTGG 
ACTACTGTAA 
TGCAGGTGAA 
TCGAACGTGG 
GACTTCGAAT 
TACTCCATTC 
ACGTAACTGG 
GGCGATAACA 
CCAAGGTTTA 



CGTGGTACAG 
TGATGAAGTA 
CGGGTGTTGA 
AACATCGGTG 
TCAAGTATTA 
CAGAAGTTTA 
TTCAAAGGTT 
TACTATCGAG 
TCAAGATGAC 
CGTTTCGCAA 



TAGTAACTGG TCGTGTAGAA 
GAAATCGTAG GTATCAAAGA 
AATGTTCCGT AAATTACTTG 
CATTATTACG TGGTACCAAA 
GCGAAACCAG GTTCAATCAC 
TGTATTATCA AAAGAAGAAG 
ACCGTCCACA ATTCTATTTC 
TTACCAGAAG GCGTAGAAAT 
AGTAAGCTTA ATCCACCCAA 



400 
450 
500 
550 
600 
650 
700 
750 
800 
830 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



2 ) INFORMATION FOR SEQ ID NO: 93 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 824 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Haemophilus parahaemolyticus 

(B) STRAIN: ATCC 10014 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93 

TCTTAGTAGT AGCAGCAACA GACGGTCCAA TGCCACAAAC TCGTGAGCAC 50 

ATCTTATTAG GTCGCCAAGT AGGTGTTCCA TACATCATCG TATTCTTAAA 100 

CAAATGCGAT ATGGTTGACG ATGAAGAATT ATTAGAATTA GTTGAAATGG 150 

AAGTGCGTGA ACTTCTTTCA CAATATGACT TCCCAGGTGA TGACACGCCA 200 

GTAGTACGTG GTTCAGCGTT ACAAGCGTTA AACGGCGTAG CAGAGTGGGA 250 

AGAAAAAATT CTTGAATTAG CAAACCACTT AGATACATAC ATCCCAGAGC 300 

CAGAGCGTGC GATTGATAAA CCATTCTTAT TACCAATCGA AGACGTATTC 350 

TCAATCTCAG GTCGTGGTAC AGTAGTAACA GGTCGTGTTG AGCGTGGTAT 400 

CATCAAAGCG GGTGAAGAAG TTGAAATCGT AGGT AT C AAA GACACTGCGA 450 

AAACAACAGT AACTGGCGTG GAAATGTTCC GTAAATTATT AGACGAAGGT 500 

CGTGCGGGTG AAAACGTTGG TGCATTATTA CGTGGTACAA AACGTGAAGA 550 

AATCGAACGT GGTCAAGTGT TAGCGAAACC AGGTACAATT ACACCACACA 600 

CAGACTTCGA ATCAGAAGTG TACGTATTAT CAAAAGAAGA AGGTGGTCGT 650 

CACACTCCAT TCTTCAAAGG TTACCGTCCA CAATTCTACT TCCGTACAAC 700 

TGACGTAACT GGTACTATTG AATTACCAGA AGGCGTAGAA ATGGTAATGC 750 

CAGGCGATAA CATCAAAATG ACAGTATCAT TAATCCACCC AATCGCGATG 800 

GACGAAGGTT TACGTTTTGC GATT 824 



2) INFORMATION FOR SEQ ID NO: 94 

( i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 3 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
(vi) ORIGINAL SOURCE: 
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(A) ORGANISM: Haemophilus parainfluenzae 

(B) STRAIN: ATCC 7 901 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94 

5 

TGGTGCTATC TTAGTAGTAG C AG C AACTGA TGGTCCTATG CCACAAACTC 50 

GTGAGCACAT CTTATTAGGT CGCCAAGTAG GTGTTCCTTA CATCATCGTG 100 

TTCTTAAACA AATGCGACAT GGTAGATGAC GAAGAGTTAT TAGAATTAGT 150 

TGAAATGGAA GTTCGTGAAC TTCTTTCTCA ATATGACTTC CCGGGTGACG 2 00 

10 ATACACCAAT CGTACGTGGT TCTGCATTAC AAGCGTTAAA CGGCGTWGCA 2 50 

GAATGGGAAG AAAAAATCCT TGAATTAGCT AGCCACTTAG ATTCTTACAT 3 00 

TCCTGAGCCT CAACGTGCTA TCGACCAACC GTTCCTTCTT CCAATCGAAG 3 50 

ACGTGTTCTC TATCTCCGGT CGTGGTACAG TAGTAACAGG TCGTGTTGAG 4 00 

CGTGGTATCA TCCGTACCGG TGATGAAGTT GAAATCGTAG GTATCAAACC 450 

15 GACTGCGAAA ACTACCGTAA CCGGTGTTGA AATGTTCCGT AAATTACTTG 500 

ACGAAGGTCG TGCAGGTGAA AACATCGGTG CATTATTACG TGGTACYAAA 550 

CGTGAAGAAA TCGAACGTGG TCAAGTATTG GCTAAACCGG GTTCAATCAC 600 

TCCACACACT GATTTCGAAT CTGAAGTGTA CGTATTATCC AAAGAAGAAG 650 

GTGGTCGTCA TACTCCATTC TTCAAAGGTT ACCGTCCACA ATTCTATTTC 700 

20 CGTACAACTG ACGTAACCGG AACTATCGAA TTACCGGAAG GCGTGGAAAT 750 

GGTTATGCCT GGTGATAACA TCAAAATGAC TGTATCCTTA ATCCACCCAA 800 

TCGCGATGGA CCAAGGTTTA CGTTTCGCTA TCG 833 



25 



35 



60 



2) INFORMATION FOR SEQ ID NO: 95 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 824 bases 
30 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Haemophilus paraphrophilus 

(B) STRAIN: ATCC 29241 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95 

TGGTGCTATC TTAGTAGTAG CAGCAACTGA TGGTCCTATG CCACAAACTC 50 

GTGAGCACAT CTTATTAGGT CGCCAAGTAG GTGTTCCTTA CATCATCGTA 100 

TTCTTAAACA AATGCGACAT GGTAGATGAC GAAGAGTTAT TAGAATTAGT 150 

45 TGAAATGGAA GTTCGTGAAC TTCTTTCTCA ATATGACTTC CCGGGTGACG 200 

ATACGCCAAT CGTACGTGGT TCTGCATTAC AAGCGTTAAA CGGCGTTGCA 2 50 

GAATGGGAAG AAAAAATCCT TGAATTAGCA AACCACTTGG ATACTTACAT 300 

TCCTGAGCCA CAACGTGCTA TCGACCAACC GTTCCTTCTT CCAATCGAAG 350 

ACGTGTTCTC TATCTCCGGT CGTGGTACAG TAGTAACAGG TCGTGTTGAG 4 00 

50 CGTGGTATCA TCCGTACCGG TGATGAAGTT GAAATCGTAG GTATCAAACC 4 50 

GACTGCGAAA ACTACCGTAA CCGGTGTTGA AATGTTCCGT AAATTACTTG 500 

ACGAAGGTCG TGCAGGTGAA AACATCGGTG CATTATTACG TGGTAC C AAA 550 

CGTGAAGAAA TCGAACGTGG TCAAGTATTG GCTAAACCGG GTTCAATCAC 600 

TCCACACACT GATTTCGAAT CTGAAGTGTA CGTATTATCC AAAGAAGAAG 650 

55 GTGGTCGTCA TACTCCATTC TTCAAAGGTT ACCGTCCACA ATTCTATTTC 700 

CGTACAACTG ACGTAACCGG TACTATCGAG TTACCGGAAG GTGTGGAAAT 750 

GGTAATGCCT GGCGATAACA TCAAAATGAC CGTATCCTTA ATCCACCCAA 800 

TCGCGATGGA CCAAGGTTTA CGTT 824 
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2) INFORMATION FOR SEQ ID NO: 96 

(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 818 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

10 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Haemophilus segnis 

(B) STRAIN: ATCC 33393 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96 



GCTATCTTAG TAGTAGCAGC AACTGATGGT CCTATGCCAC AAACTCGTGA 50 

GCACATCTTA TTAGGTCGCC AAGTAGGTGT TCCTTACATC ATCGTATTCT 100 

20 TAAACAAATG CGACATGGTA GATGACGAAG AGTTATTAGA ATTAGTTGAA 150 

ATGGAAGTTC GTGAACTTCT TTCTCAATAT GACTTCCCAG GTGATGATAC 200 

TCCAATCATT CGTGGTTCTG CATTACAAGC GTTAAACGGC GTAGCAGAAT 2 50 

GGGAAGAAAA AATCCTTGAA TTAGCTCAAG CATTAGATAC TTACATTCCT 300 

GAACCTGAGC GTGCAATCGA CCAACCGTTC CTTCTTCCAA TTGAAGACGT 350 

25 GTTCTCAATC TCTGGTCGTG GTACTGTAGT AACAGGTCGT GTAGAGCGTG 4 00 

GTATCATCCG TACCGGTGAT GAAGTTGAAA TCGTTGGTAT CAAACCAACT 4 50 

GCGAAAACAA CCGTAACCGG TGTTGAAATG TTCCGTAAAT TACTTGACGA 500 

AGGTCGTGCA GGTGAAAACA TCGGTGCATT ATTACGTGGT ACTAAACGTG 550 

AAGAAATCGA ACGTGGTCAA GTATTAGCGA AACCGGGTTC AATCACTCCA 600 

30 CACACTGACT TCGAATCTGA AGTGTACGTA TT AT CTAAAG AAGAAGGTGG 650 

TCGTCATACT CCATTCTTCA AAGGTTACCG TCCACAATTC TATTTCCGTA 700 

CAACTGACGT AACCGGTACT ATCGAGTTAC CGGAAGGCGT GGAAATGGTT 750 

ATGCCTGGCG ATAACATCAA AATGACCGTA TCCTTAATCC ACCCAATCGC 800 

GATGGACCAA GGTTTACG 818 

35 



2) INFORMATION FOR SEQ ID NO: 97 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 763 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 



45 



(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Hafnia alvei 
50 (B) STRAIN: ATCC 13337 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97 

CGGCGCTATC CTGGTTGTTG CTGCGACTGA CGGCCCTATG CCTCAGACTC 50 

55 GTGAGCACAT CCTGCTGGGT CGTCAGGTTG GCGTTCCTTW CATCATCGTR 100 

TTCCTGAACA AATGCGACAT GGTTGATGAT GAAGAGCTGC TGGAACTGGT 150 

AGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGACTTC CCWGGYGATG 2 00 

ATACTCCAAT CATCCGTGGT TCTGCTCTGA AAGCGCTGGA AGGYGMACCT 2 50 

GAGTGGGAAG CTAAGATCGT AGAACTGGCT GAAACTCTGG ATTCTTACAT 3 00 

60 YCCACARCCA GAACGTGCTA TCGAYAAGCC ATTCCTGCTG CCAATCGAAG 3 50 

59 
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ACGTATTCTC TATCTCTGGC 
CGCGGTATCG TTAAAGTTGG 
TACCGTTAAA TCAACTTGTA 
ACGAAGGTCG TGCAGGCGAG 
5 CGTGAAGACA TCGAACGTGG 
GCCACACACC AAGTTCGAAT 
GCGGYCGTCA TACTCCGTTC 
CGTACAACTG ACGTGACCGG 
GGTAATGCCA GGC 



CGTGGTACWG TTGTTACCGG 
TGAAGAAGTT GARATCGTTG 
CCGGCGTTGA AATGTTCCGT 
AACGTTGGTG TTCTGCTGCG 
TCAGGTTCTG GCTAAACCAG 
CAGAAGTTTA TATTCTGAGC 
TTCAAAGGCT ACCGTCCACA 
TACCATCGAA TTGCCAGAAG 



TCGTGTAGAG 400 

GTATCAAAGA 450 

AAACTGCTGG 500 

TGGTATCAAG 550 

GYTCYATCAA 600 

AAAGATGAAG 650 

GTTCTACTTC 700 

GCGTGGAAAT 750 

763 



2) INFORMATION FOR SEQ ID NO: 98 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 828 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



20 



(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Kingella kingae 
25 (B) STRAIN: ATCC 23330 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 98 



CGGCGCAATC TTGGTATGTT CAGCAGCTGA CGGTCCTATG CCACAAACTC 50 

3 0 GCGAACACAT CTTGTTGGCT CGCCAAGTAG GTGTACCTTA TATCATCGTA 100 

TTCATGAACA AATGCGACAT GGTCGATGAT GCTGAGTTGT TGGAATTGGT 150 

TGAAATGGAA ATCCGTGACT TGTTGTCTAG CTACGATTTT CCAGGCGACG 200 

ATTGCCCAAT CGTTCAAGGT TCTGCATTGC GYGCATTGGA AGGCGACGCT 250 

GCATACAAAG AAAAAATCTT TGAATTGGCT GCTGCTTTGG ATAGCTACAT 30 0 

35 TCCTACTCCA GAACGTGCTG TTGATAAACC ATTCTTGTTG CCAATCGAAG 350 

ATGTATTCTC TATCTCTGGT CGTGGTACAG TAGTTACTGG TCGTGTAGAG 400 

CGCGGTATCA TCAAAGTAGG CGAAGAGATT GAAATCGTTG GTTTGAAAGA 450 

CACGCAAAAA ACCACTTGTA CTGGCGTGGA AATGTTCCGC AAATTGTTGG 50 0 

ACGAAGGTCA AGCTGGTGAT AACGTTGGTG TATTATTGCG TGGTACGAAG 550 

40 CGTGAAGACG TTGAACGTGG TCAGGTATTG GCTAAACCAG GTTCTATCAC 600 

TCCGCACACT AAATTTGAAG CTGAAGTGTA TGTGTTGAGC AAAGAAGAAG 650 

GTGGCCGTCA ~ T^GCCaYtcT TT^CtXaL^ ~ 7 00 ' 

CGTACGACTG ACGTAACTGG TGCAGTTACT TTGTCTGAGG GTGTGGAAAT 750 

GGTTATGCCA GGCGAAAACG TGAAAATCAC TGTTGAGTTG ATTGCAC CTA 800 

45 TCGCTAGGAA AACGGTTTGC GTTTTGCG 828 



2) INFORMATION FOR SEQ ID NO : 99 



50 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 828 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
55 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 
60 (A) ORGANISM: Klebsiella ornithinolytica 

60 
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(B) STRAIN: ATCC 31898 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99 

5 GGCGCGATCC TGGTTGTTGC TGCGACTGAC GGCCCGATGC CGCAGACTCG 50 

TGAGCACATC CTGCTGGGTC GTCAGGTAGG CGTTCCGTAC ATCATCGTGT 100 

TCCTGAACAA ATGCGACATG GTTGATGACG AAGAGCTGCT GGAGCTGGTT 150 

GAAATGGAAG TCCGTGAGCT GCTGTCTCAG TACGACTTCC CGGGCGACGA 200 

CACGCCGATC GTTCGTGGTT CCGCTCTGAA AGCGCTGGAA GGCGAAGCAG 250 

10 ACTGGGAAGC GAAAATCATC GAACTGGCTG GCTACCTGGA TTCTTACATC 3 00 

CCGGAACCAG AGCGTGCGAT TGACAAGCCG TTCCTGCTGC CGATCGAAGA 350 

CGTATTCTCC ATCTCCGGTC GTGGTACCGT TGTTACCGGT CGTGTAGAGC 4 00 

GCGGTATCAT CAAAGTGGGC GAAGAAGTTG AAATCGTTGG TATCAAAGAG 4 50 

ACTGCGAAGT CTACCTGTAC TGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

15 CGAAGGCCGT GCTGGTGAGA ACGTTGGTGT TCTGCTGCGT GGTATCAAAC 550 

GTGAAGAAAT CGAACGTGGT CAGGTACTGG CTAAGCCGGG CTCTATCAAG 600 

CCGCACACCA AGTTCGAATC TGAAGTGTAC ATTCTGTCCA AAGACGAAGG 650 

CGGCCGTCAT ACTCCGTTCT TCAAAGGCTA CCGTCCGCAG 1TCTACTTCC 700 

GTACAACTGA CGTGACTGGC ACCATCGAAC TGCCGGAAGG CGTAGAGATG 750 

20 GTCATGCCGG GCGACAACAT CAAAATGGTT GTTACCCTGA TTCACCCGAT 8 00 

CGCGATGGAC GATGGTCTGC GTTTCGCA 828 



25 2) INFORMATION FOR SEQ ID NO: 100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 74 9 bases 

(B) TYPE: Nucleic acid 
30 (C) STRAND EDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

35 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Klebsiella oxytoca 

(B) STRAIN: ATCC 334 96 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100 



GATGCCGCAG ACTCGTGAGC ACATCCTGCT GGGTCGTCAG GTAGGCGTTC 50 

CGTACATCAT CGTGTTCCTG AACAAGTC^G ACATGGT loV " 

CTGCTGGAAC TGGTTGAAAT GGAAGTTCGT GAACTTCTGT CTCAGTACGA 150 

TTTCCCGGGC GACGACACTC CGATCGTTCG TGGTTCTGCT CTGAAAGCGC 2 00 

45 TGGAAGGCGA CGCWGAGTGG GAAKCKAAAA TCATCGAACT GGCTGGCTTC 250 

CTGGATTCTT ACATTCCGGA ACCAGAGCGT GCGATTGACA AGCCGTTCCT 300 

GCTGCCGATC GAAGACGTAT TCTCCATCTC CGGTCGTGGT ACCGTTGTTA 350 

CCGGTCGTGT AGAGCGCGGT ATCATCAAAG TTGGCGAAGA AGTTGAAATY 4 00 

GTTGGTATYA AAGACACTGC TAAGTCTACC TGTACTGGCG TTGAAATGTT 450 

50 CCGCAAACTG CTGGACGAAG GCCGYGCTGG TGAGAACGTT GGTGTTCTGC 5 00 

TGCGTGGTAT CAAACGTGAA GAAATCGAAC GTGGTCAGGT ACTGGCTAAG 550 

CCGGGCTCTA TCAAGCCGCA CACCAAGTTC GAAT CTGAAG TTTATATCCT 600 

GTCCAAAGAC GAAGGCGGCC GTCACACTCC GTTCTTCAAA GGCTACCGTC 650 

CGCAGTTCTA CTTCCGTACA ACTGACGTGA CTGGCACCAT CGAACTGCCG 700 

55 GAAGGCGTAG AGATGGTTAT GCCGGGCGAC AACATCAAAA TGGTTGTTA 749 



60 



2) INFORMATION FOR SEQ ID NO: 101 
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15 



20 



25 



30 



35 



40 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 830 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Klebsiella planticola 

(B) STRAIN: ATCC 33531 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101 

TGGCGCGATC CTGGTTGTTG CTGCGACTGA CGGCCCGATG CCGCAGACTC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCGTA CATCATCGTG 100 

TTCCTGAACA AATGCGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

TGAAATGGAA GTTCGTGAGC TGCTGTCTCA GTACGACTTC CCGGGCGACG 200 

ACACTCCGAT CGTTCGTGGT TCCGCTCTGA AAGCGCTGGA AGGCGAAGCA 250 

GACTGGGAAG CGAAAATCAT CGAACTGGCT GGCTACCTGG ATTCTTACAT 300 

CCCGGAACCA GAGCGTGCGA TTGACAAGCC GTTCCTGCTG CCTATCGAAG 350 

ACGTATTCTC CATCTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAG 4 00 

CGCGGTATCA TCAAAGTGGG CGAAGAAGTT GAAATCGTTG GTATCAAAGA 4 50 

TACTGCTAAR TCWACCTGTA CYGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTTGGTG TTCTGCTGCG TGGTATCAAA 550 

CGTGAAGAAA TCGAACGTGG TCAGGTACTG GCTAAGCCGG GCTCTATCAA 600 

GCCGCACACC AAGTTCGAAT CTGAAGTGTA CATTCTGTCC AAAGACGAAG 650 

GCGGCCGTCA TACTCCGTTC TTCAAAGGCT ACCGTCCGCA GTTCTACTTC 700 

CGTACAACTG ACGTGACTGG CACCATCGAA CTGCCGGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAAATGGT TGTTACCCTG ATTCACCCRA 800 

TCGCGATGGA CGACGGTCTG CGTTTCGCAA 830 



2) INFORMATION FOR SEQ ID NO: 102 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 806 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Klebsiella pneumoniae subsp. ozaenae 

(B) STRAIN: ATCC 11296 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102 



CCTGGTTGTT GCTGCGACTG ACGGCCCGAT GCCGCAGACT 
TCCTGCTGGG TCGTCAGGTA GGCGTTCCGT ACATCATCGT 
AAATGCGACA TGGTTGATGA CGAAGAGCTG CTGGAACTGG 
AGTTCGTGAA CTGCTGTCTC AGTACGATTT CCCGGGCGAC 
TCGTTCGTGG TTCTGCTCTG AAAGCGCTGG AAGGCGACGC 
GCGAAAATCA TCGAACTGGC TGGCCACCTG GATACCTATA 
AGAGCGTGCG ATTGACAAGC CGTTCCTGCT GCCGATCGAA 
CCATCTCCGG TCGTGGTACC GTTGTTACCG GTCGTGTAGA 
ATCAAAGTAG GTGAAGAAGT TGAAATCGTT GGTATCAAAG 
AACCACCTGT ACTGGCGTTG AAATGTTCCG CAAACTGCTG 



CGTGAGCACA 
GTTCCTGAAC 
TTGAGATGGA 
GACACCCCGA 
AGAGTGGGAA 
TCCCGGAACC 
GACGTATTCT 
GCGCGGTATC 
AAACCGCGAA 
GACGAAGGCC 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
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GTGCTGGTGA GAACGTAGGT GTTCTGCTGC 

ATCGAACGTG GTCAGGTACT GGCTAAGCCG 
CAAGTTCGAA TCTGAAGTGT ACATCCTGTC 

ATACTCCGTT CTTCAAAGGC TACCGTCCGC 

5 GACGTGACTG GCACCATCGA ACTGCCGGAA 

GGGCGACAAC ATCAAAATGG TTGTTACCCT 
ACGACG 



GTGGTATCAA 


ACGTGAAGAA 


550 


GGCACCATCA 


ACCCGCACAC 


600 


CAAAGACGAA 


GGCGGCCGTC 


650 


AGTTCTACTT 


CCGTACTACT 


700 


GGCGTAGAGA 


TGGTAATGCC 


750 


GATCCACCCG 


ATCGCGATGG 


800 






806 



10 



2 ) INFORMATION FOR SEQ ID NO: 103 



( i ) SEQUENCE CHARACTER I STICS : 
(A) LENGTH: 74 3 bases 
15 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



20 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Klebsiella pneumoniae subsp. pneumoniae 

(B) STRAIN: ATCC 13883 

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103 

GCAGACTCGT GAGCACATCC TGCTGGGTCG TCAGGTAGGC GTTCCGTACA 50 

TCATCGTGTT CCTGAACAAA TGCGACATGG TTGATGACGA AGAGCTGCTG 100 

GAACTGGTTG AGATGGAAGT TCGTGAACTG CTGTCTCAGT ACGATTTCCC 150 

30 GGGCGACGAC ACTCCGATCG TTCGTGGTTC TGCTCTGAAA GCGCTGGAAG 2 00 

GCGACGCAGA GTGGGAAGCG AAAATCATCG AACTGGCTGG CCACCTGGAT 250 

ACC TAT ATCC CGGAACCAGA GCGTGCGATT GACAAGCCGT TCCTGCTGCC 3 00 

GATCGAAGAC GTATTCTCCA TCTCCGGTCG TGGTACCGTT GTTACCGGTC 350 

GTGTAGAGCG CGGTATCATC AAAGTAGGTG AAGAAGTTGA AATCGTTGGT 4 00 

35 ATCAAAGAAA CCGCGAAAAC CACCTGTACT GGCGTTGAAA TGTTCCGCAA 450 

ACTGCTGGAC GAAGGCCGTG CTGGTGAGAA CGTAGGTGTT CTGCTGCGTG 500 

GTATCAAACG TGAAGAAATC GAACGTGGTC AGGTACTGGC TAAGCCGGGC 550 

ACCATCAACC CGCACACCAA GTTCGAATCT GAAGTGTACA TCCTGTCCAA 600 

AGACGAAGGC GGCCGTCACA CTCCGTTCTT CAAAGGCTAC CGTCCGCAGT 650 

40 TCTACTTCCG TACTACTGAC GTGACTGGCA CCATCGAACT GCCGGAAGGC 700 

GTAGAGATGG TAATGCCGGG CGACAACATC AAAATGGTTG TTA 74 3 



45 2) INFORMATION FOR SEQ ID NO: 104 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 819 bases 

(B) TYPE: Nucleic acid 
50 (C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

55 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Klebsiella pneumoniae subsp. 
rhinoscl eroma ti s 

(B) STRAIN: ATCC 13884 

60 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104 
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TGGTTGTTGC TGCGACTGAC GGCCCGATGC CGCAGACTCG TGAGCACATC 50 

CTGCTGGGTC GTCAGGTAGG CGTTCCGTAC ATCATCGTGT TCCTGAACAA 100 

ATGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTT GAGATGGAAG 150 

5 TTCGTGAACT RCTGTCTCAG TACGATTTCC CGGGCGACGA CACCCCGATC 200 

GTTCGTGGTT CTGCTCTGAA AGCGCTGGAA GGCGACGCAG AGTGGGAAGC 250 

GAAAATCATC GAACTGGCTG GCCACCTGGA TACCTATATC CCGGAACCAG 300 

AGCGTGCGAT TGACAAGCCG TTCCTGCTGC CGATCGAAGA CGTATTCTCC 350 

ATCTCCGGTC GTGGTACCGT TGTTACCGGT CGTGTAGAGC GCGGTATCAT 400 

10 CAAAGTAGGT GAAGAAGTTG AAATCGTTGG TATCAAAGAA ACCGCGAAAA 4 50 

CCACCTGTAC TGGCGTTGAA ATGTTCCGCA AACTGCTGGA CGAAGGCCGT 500 

GCTGGTGAGA ACGTAGGTGT TCTGCTGCGT GGTATCAAAC GTGAAGAAAT 550 

CGAACGTGGT CAGGTACTGG CTAAGCCGGG CACCATCAAC CCGCACACCA 600 

AGTTCGAATC TGAAGTGTAC ATCCTGTCCA AAGACGAAGG CGGCCGTCAC 650 

15 ACTCCGTTCT TCAAAGGCTA CCGTCCGCAG TTCTACTTCC GTACTACTGA 700 

CGTGACTGGC ACCATCGAAC TGCCGGAAGG CGTAGAGATG GTAATGC CGG 750 

GCGACAACAT CAAAATGGTT GTTACCCTGA TCCATCCGAT CGCGATGGAC 800 

GACGGTCTGC GTTTCGCAA 819 

20 



2) INFORMATION FOR SEQ ID NO: 105 

(i) SEQUENCE CHARACTERISTICS : 
25 (A) LENGTH: 832 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



30 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Kluyvera ascorbata 

(B) STRAIN: ATCC 33433 

35 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105 



CGGCGCGATC CTGGTTGTTG CTGCGACTGA TGGCCCTATG CCACAGACTC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCTTA CATCATCGTG 100 

40 TTCCTGAACA AATGYGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCAGGCGACG 200 

ATACTC CAAT CATC^GTCgY 1?C^ 2bif~ 

GAGTGGGAAG CGAAAATCAT CGAACTGGCT GGCTTCCTGG ATTCTTACAT 300 

CCCAGAACCA GAACGTGCTA TCGATAAGCC GTTCCTGCTG CCAATCGAAG 350 

45 ACGTATTCTC CATCTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAG 400 

CGCGGTATCA TCAAAGTTGG YGAAGAAGTT GAAATCGTTG GTATCAAAGA 450 

CACCGCTAAG TCTACCTGTA CCGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTTGGTG TTCTGCTGCG TGGTATCAAA 550 

CGTGAAGAAA TCGAACGTGG TCAGGTTCTG GCTAAGCCAG GCTCTATCAA 600 

50 GCCGCACACC AAGTTCGAAT CTGAAGTGTA CATTCTGTCC AAAGACGAAG 650 

GCGGCCGTCA TACTCCGTTC TTCAAAGGCT ACCGTCCACA GTTCTACTTC 700 

CGTACTACTG ACGTGACCGG TACCATCGAA CTGCCAGAAG GCGTTGAGAT 750 

GGTAATGCCA GGCGACAACA TCAAGATGGT TGTGACTCTG ATCCACCCAA 800 

TCGCGATGGA CGACGGCCTG CGTTTCGCAA CC 832 

55 



2 ) INFORMATION FOR SEQ ID NO: 106 
60 (i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 830 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Kluyvera cryocrescens 

(B) STRAIN: ATCC 33435 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106 

TGGCGCGATC CTGGTTGTTG CTGCAACTGA TGGCCCTATG CCACAGACTC 50 

GTGAGCACAT CCTGCTGGGT CGTCAGGTAG GCGTTCCTTA CATCATCGTG 100 

TTCCTGAACA AATGTGACAT GGTTGATGAC GAAGAGCTGC TGGAACTGGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCAGGCGACG 2 00 

ACACTCCTAT CGTTCGTGGT TCCGCGCTGA AAGCGCTGGA AGGCGACGCT 2 50 

GAGTGGGAAG CAAAAATCAT CGAACTGGCT GGCTTCCTGG ATTCTTACAT 300 

CCCAGAACCA GAGCGTGCGA TTGATAAGCC GTTCCTGCTG CCAATCGAAG 3 50 

ACGTATTCTC CATCTCCGGT CGTGGTACCG TTGTTACCGG TCGTGTAGAG 400 

CGCGGTATCA TCAAAGTTGG TGAAGAAGTT GAAATCGTGG GTATCAAAGA 4 50 

CACTGCTAAG TCTACCTGTA CCGGCGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCTGGTGAG AACGTTGGTG TTCTGCTGCG TGGTATCAAA 550 

CGTGAAGAAA TCGAACGTGG TCAGGTTCTG GCTAAGCCAG GCTCCATCAA 600 

GCCGCACACC AAATTCGAAT CTGAAGTTTA CATCCTGTCC AAAGACGAAG 650 

GCGGCCGTCA TACTCCGTTC TTCAAAGGCT ACCGTCCACA GTTCTACTTC 700 

CGTACTACTG ACGTGACTGG TACCATCGAA CTGCCAGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAAATGGT TGTTACCCTG ATCCACCCAA 800 

TCGCGATGGA CGACGGTCTG CGTTTCGCAA 83 0 



2) INFORMATION FOR SEQ ID NO: 107 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

( i i ) MOLECULE TYPE :~ Genomic DNA - " 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Kluyvera georgiana 

(B) STRAIN: ATCC 51603 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107 



CGCGATCCTG GTTGTTGCTG CGACTGACGG 
AGCACATCCT GCTGGGTCGT CAGGTTGGCG 
CTGAACAAAT GCGACATGGT TGATGACGAA 
AATGGAAGTT CGTGAACTTC TGTCTCAGTA 
CGCCGATCGT TCGTGGTTCT GCTCTGAAAG 
TGGGAAGCGA AAATCATCGA ACTGGCGGGC 
GGAACCAGAG CGTGCGATTG ACAAGCCGTT 
TATTCTCCAT CTCCGGTCGT GGTACCGTTG 
GGTATCATCA AAGTTGGCGA AGAAGTTGAA 
CGCTAAGTCT ACCTGTACTG GCGTTGAAAT 
AAGGCCGTGC TGGTGAGAAC GTTGGTGTTC 



CCCGATGCCG CAGACTCGTG 
TTCCGTACAT CATCGTGTTC 
GAGCTGCTGG AACTGGTTGA 
CGACTTCCCG GGCGACGACA 
CGCTGGAAGG CGACGCTGAG 
TTCCTGGATT CTTACATCCC 
CCTGCTGCCG ATCGAAGACG 
TTACCGGTCG TGTAGAACGC 
ATCGTTGGTA TCAAAGACAC 
GTTCCGCAAA CTGCTGGACG 
TGCTGCGTGG TATCAAACGT 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
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GAAGAAATCG AACGTGGTCA GGTACTGGCT 
GCACACCAAG TTCGAATCTG AAGTGTACAT 
GCCGTCATAC TCCGTTCTTC AAAGGCTACC 
ACTACTGACG TGACTGGCAC CATCGAACTG 
5 AATGCCGGGC GACAACATCA AAATGGTTGT 
CGAAGGACGA AGGTCTGCGT TTCGCA 



AAGCCGGGTT CTATCAAGCC 600 
TCTGTCCAAA GACGAAGGCG 650 
GTCCGCAGTT CTACTTCCGT 700 
CCGGAAGGCG TTGAGATGGT 750 
TACCCTGATC CACCCGATCG 800 

826 



10 2) INFORMATION FOR SEQ ID NO: 108 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 803 bases 

(B) TYPE: Nucleic acid 
15 (C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

20 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Lactobacillus casei subsp. casei 

(B) STRAIN: ATCC 3 93 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108 



GCTGCTGATG GCCCAATGCC ACAAACTCGT GAACATATCT TACTTTCACG 50 

TCAAGTTGGT GTTCCATACA TCGTTGTATT CATGAACAAA TGTGACATGG 100 

TTGACGATGA AGAATTACTA GAATTAGTTG AAATGGAAAT TCGTGATCTA 150 

TTAACTGAAT ATGAATTCCC TGGCGATGAC ATTCCTGTAA TCAAAGGTTC 200 

3 0 AGCTCTTAAA GCACTTCAAG GTGAAGCTGA CTGGGAAGCT AAAATTGACG 250 

AGTTAATGGA AGCTGTAGAT TCTTACATTC CAACTCCAGA ACGTGATACT 300 

GACAAACCAT TCATGATGCC AGTTGAGGAT GTATTCTCAA TCACTGGTCG 350 

TGGAACAGTT GCAACTGGAC GTGTTGAACG TGGACAAGTT AAAGTTGGTG 400 

ACGAAGTAGA AGTTATCGGT ATTGAAGAAG AGAGCAAAAA AGTAGTAGTA 450 

35 ACTGGAGTAG AAATGTTCCG TAAATYACTA GATTACGCTG AAGCTGGCGA 500 

CAACATTGGC GCACTTCTAC GTGGTGTTGC TCGTGAAGAT ATCCAACGTG 550 

GTCAAGTATT AGCTAAACCA GGTTCGATTA CTCCACACAC TAACTTCAAA 600 

GCTGAAACTT ATGTTTTAAC TAAAGAAGAA GGTGGACGTC ACACTCCATT 650 

CTTCAACAAC TACCGCCCAC AATTCTATTT CCGTACTACT GACGTAACTG 700 

40 GTATTGTTAC ACTT C CAGAA GGTACTGAAA TGGTAATGCC TGGTGATAAC 750 

ATTGAGCTTG CAGTTGANCT AATTGCACCA ATCGCTATCG AAGACGGTAC 80 0 

TAA buV" 



45 



55 



2) INFORMATION FOR SEQ ID NO: 109 



(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 825 bases 
50 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Lactococcus lactis subsp. lactis 

(B) STRAIN: ATCC 19435 

60 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109 
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CGGTGCAATC CTCGTTGTTG CTGCAACTGA TGGACCAATG CCACAAACTC 50 
GTGAACACAT CTTGCTTTCA CGTCAAGTTG GTGTTAAATA CCTTATCGTC . 100 

TTCCTTAACA AGGCTGACCT TGTTGATGAT GAAGAATTGA TGGAACTCGT 150 

TGAAATGGAA GTTCGTGACC TCTTGAGCGA ATACGACTTC CCAGGTGACG 200 

ATATTCCTGT AATCGCTGGT TCAGCACTTG GTGCTTTGAA CGGTGAACCA 2 50 

CAATGGGTTG CTAAAGTTGA AGAATTGATG GACATCGTTG ATGAATACAT 300 

CCCAACTCCA GAACGCGACA CTGACAAACC ACTCCTTCTT CCAGTCGAAG 350 

ACGTATTCTC TATCACTGGT CGTGGTACAG TTGCTTCAGG ACGTATCGAA 400 

CGTGGTACTG TTAAAGTTGG TGACGAAGTT GAAATCGTTG GTATCAAAGA 4 50 

AGAAACTAAA AAAGCTGTTG TTACTGGTAT CGAAATGTTC CGTAAAACAC 500 

TTACTGAAGG TCTTGCTGGT GATAACGTCG GTGCACTTCT CCGTGGTATC 550 

CAACGTGACG AAATCGAACG TGGTCAAGTT ATTGCTAAAC CAGGTTCAAT 600 

CACTCCACAC AAACTTTTCG AAGGTGAAGT TTACGTATTG AGCAAAGAAG 650 

AAGGCGGACG TCACACTCCA TTCTTCGACA ACTACCGTCC TCAATTCTAC 700 

TTCCACACAA CTGACGTTAC TGGTTCAGTT AAACTTCCAG AAGGAACTGA 750 

AATGGTAATG CCTGGTGACA ACGTGCATAT CGACGTTGAA TTGATCCACC 800 

CAGTTGCGAT CGAACAAGGT ACTAC 825 



2) INFORMATION FOR SEQ ID NO : 110 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 824 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Leclercia adecarboxylata 

(B) STRAIN: ATCC 23216 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110 

GGCGCGATCC TGGTTGTTGC TGCGACTGAC GGCCCAATGC CTCAGACCCG 50 

TGAGCACATC CTGCTGGGTC GTCAGGTAGG CGTTCCTTTC* ATCATCGTGT 100 

TCCTGAACAA ATGCGACATG GTTGATGACG AAGAGCTGCT GGAACTGGTT 150 

GAGATGGAAG TTCGTGAACT YCTGTCCCAG TACGACTTCC CGGGCGACGA 200 

CACCCCAATCT GTTK^TgTsT^ AG'cgUi'GUAA GCiCGAAcicAli ~ 2 blf " 

AGTGGGAAGA GAAAATCATC GARCTGGCTG GCTACCTGGA TTCCTACATC 300 

CCAGAGCCAG AGCGTGCGAT TGACAAGCCG TTCCTGCTGC CTATCGAAGA 350 

CGTATTCTCC ATCTCCGGTC GTGGTACCGT TGTTACCGGT CGTGTAGAGC 400 

GCGGTATCAT CAARGTTGGC GAAGAAGTTG AAATCGTTGG TATCAAGGAC 450 

ACTGCTAAGT CTACCTGTAC CGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGCCGT GCCGGTGAGA ACGTTGGTGT TCTGCTGCGT GGTATCAAAC 550 

GTGAAGAAAT CGAACGTGGT CAGGTTCTGG CTAAGCCAGG CTCYATCAAG 600 

CCGCACACCA AGTTCGAATC TGAAGTGTAC ATCCTGTCYA AAGACGAAGG 650 

CGGCCGTCAT ACTCCGTTCT TCAAAGGCTA CCGTCCACAG TTCTACTTCC 700 

GTACKACTGA CGTGACCGGT ACCATCGARC TGCCAGAAGG CGTTGAGATG 750 

GTAATGCCAG GCGACAACAT CAAAATGGTT GTTACCCTGA TCCACCCAAT 800 

CGCAATGGAC GATGGTCTGC GTTC 824 



2) INFORMATION FOR SEQ ID NO: 111 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 838 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Legionella micdadei 

(B) STRAIN: ATCC 33218 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111 

CGGAGCGATA TTAGTAGTAT CAGCAGCGGA TGGCCCAATG CCTCAAACGA 50 

GAGAGCACAT ACTYTTATCC CGSCAGGTAG GTGTTCCCTA TATAGTAGTG 100 

TTCTTAAACA AAGCTGACAT GGTGGATGAT GCGGAGTTAT TAGAATTAGT 150 

TGAAATGGAA GTACGCGAYT TGTTGAGCAG CTATGAATTT CCAGGAGATG 200 

AGATCCCGAT TGTAGTTGGT TCAGCATTAA AAGCATTGGA AGGCGATACG 2 50 

AGTGATATAG GTGTACCAGC GATTGAGAAG TTAGTTGAGA CGATGGATTC 300 

TTATATACCT GAGCCGGTAA GAAACATCGA TAAAAGTTTC TTGTTACCGA 350 

TCGAAGACGT GTTCTCAATA TCTGGACGAG GAACAGTAGT AACAGGACGT 400 

ATCGAAAGCG GGATCATCAA AGTTGGTGAG GAAGTCGAGA TTGTTGGTAT 450 

ACGTGACACT CAAAAGACGA CATGCACAGG CGTTGAAATG TTCCGTAAAT 500 

TACTTGACGA AGGTCGAGCT GGAGACAACG TTGGTATATT GCTACGTGGT 550 

ACGAAGCGGG ATGAAGTTGA ACGCGGACAA GTATTAGCTA AGCCGGGAAG 600 

CATTAAACCG CATACTAAAT TTGAAGCTGA AGTGTATGTG TTGTCAAAAG 650 

ATGAAGGTGG ACGTCATACC CCATTCTTTA ACGGATATCG GCCTCAATTT 700 

TACTTCAGGA CCACAGACGT AACTGGTTCT TGTGATTTAC CTGARGGTAT 750 

AGAAATGGTA ATGCCAGGTG ATAACGTCAA GCTGATTGTT AGCTTACACT 8 00 

CACCGATTGC TATGGACGAA GGTTTGCGTT TTGCAATC 838 



2) INFORMATION FOR SEQ ID NO: 112 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 838 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Legionella pneumophila subsp. pneumophila 

(B) STRAIN: ATCC 33152 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112 



CGGAGCGATA CTGGTTGTAT 
GGGAACACAT TCTATTGTCT 
TTCATGAACA AAGCGGATAT 
GGAAATGGAA GTGCGAGATT 
ACATACCTAT TGTTGTTGGT 
AGTGATATAG GCGTTAAGGC 
ATACATTCCT GAGCCAGTTA 
TTGAAGACGT ATTTTCAATT 
GTAGAGAGTG GAATTGTTAA 
AAGAGACACC CAAAAGACGA 
TACTTGATGA AGGTCGAGCT 



CAGCAGCTGA TGGTCCTATG 
CGCCAGGTAG GTGTTCCATA 
GGTTGATGAC CCTGAGTTAT 
TATTAAGCAG TTACGATTTC 
TCAGCTTTGA AAGCATTGGA 
TATTGAGAAA TTGGTTGAAA 
GAAACATAGA CAAGCCATTT 
TCTGGACGCG GAACAGTGGT 
AGTTGGTGAG GAAGTTGAAA 
CTTGTACGGG TGTTGAGATG 
GGTGATAACG TTGGTGTGTT 



CCACAAACGA 
TATTGTTGTG 
TAGAGTTAGT 
CCAGGGGATG 
AGGTGAAGAC 
CAATGGATTC 
TTGTTGCCGA 
AACTGGTCGT 
TTGTTGGAAT 
TTCCGTAAAT 
ATTACGAGGT 
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ACGAAGCGAG ATGAAGTGGA GCGTGGACAG GTATTGGCGA AGCCAGGAAC 
CATCAAGCCA CACACCAAGT TTGAAGCAGA AGTGTATGTA TTATCCAAGG 
AAGAAGGCGG ACGTCACACT CCATTCTTTA ATGGATACCG TCCACAATTC 
TATTTCAGAA CCACTGACGT GACAGGTACT TGTGACTTGC CATCAGGAGT 
TGAAATGGTA ATGCCTGGAG ATAATGTGCA ATTAGTTGTT AGCTTGCATG 
CTCCGATTGC GATGGATGAA GGTTTAAGAT TCGCAATT 



600 
650 
700 
750 
800 
838 
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2 ) INFORMATION FOR SEQ ID NO: 113 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 828 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Leminorella grimontii 

(B) STRAIN: ATCC 33999 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113 

GTGCAATCCT GGTAGTAGCA GCGACTGACG GCCCGATGCC TCAGACTCGC 50 

GAGCACATCC TGCTGGGTCG TCAGGTAGGC GTTCCGTACA TCATCGTATT 100 

CCTGAACAAG TGCGATATGG TTGATGACGA AGAGC TGCTG GAGCTGGTTG 150 

ARATGGAAGT TCGCGAACTG CTGTCTCAGT ACGACTTCCC GGGCGACGAC 200 

ACTCCGGTAG TCCGCGGTTC AGCGCTGAAA GCGCTGGAAG GCGAAGCCGA 2 50 

GTGGGAARCG AAAATCATCG AGCTGGCAGG CCMTCTGGAT ACTTATATCC 300 

CAGAACCTGA GCGTGCGATT GACAAGCCGT TCCTGCTGCC KATCGAAGAC 350 

GTATTCTCTA TCTCCGGCCG TGGTACCGTT GTTACCGGTC GTGTAGAGCG 4 00 

CGGCATCATC AAAGTCGGTG AAGAAGTGGA AATCGTCGGT ATCAAAGATA 450 

CCACCAAGAC CACCTGTACC GGCGTTGAAA TGTTCCGTAA GCTGCTGGAC 500 

GAAGGCCGTG CGGGCGAGAA CGTGGGCGTT CTGCTGCGCG GTACCAAGCG 550 

TGACGAAATC GAACGTGGTC AAGTTCTGGC CAAGCCGGGC ACCATCACTC 600 

CTCACACCCA GTTCGTGTCA GAAGTGTATA TCCTGAGCAA GGATGAAGGC 65 0 

GGCCGTCATA CTCCGTTCTT CAAAGGCTAC CGTCCTCAGT TCTACTTCCG 700 

TACGACTGAC GTGACAGGCA CCATCGAACT GCCGGAAGGC GTAGAGATGG 750 

TAATGCCAGG CGACAACATT CAGATGACCG TAAGTCTGAT TGCGCCGATC 800 

GCAATGGACG" AAGGTCT^g" CTTCGCAA " H 2 8 



2) INFORMATION FOR SEQ ID NO: 114 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Leminorella richardii 

(B) STRAIN: ATCC 33998 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114 
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GCTATCCTGG TTGTTGCTGC GACTGACGGC 
GCACATCCTG CTGGGTCGCC AGGTAGGCGT 
TGAACAAGTG CGACATGGTT GATGACGAAG 
5 ATGGAAGTTC GTGAACTTCT GTCTCAATAC 
GCCGGTTGTT CGCGGTTCAG CGCTGAAAGC 
GGGAARCGAA AATCATTGAA CTGGCGGAAT 
GAGCCAGAGC GTGCGATTGA CAAGCCGTTC 
TTTCTCTATC TCTGGCCGTG GTACTGTAGT 

10 GCATCATCAA AGTTGGTGAA GAAGTGGAAA 
ACCAAGACCA CCTGTACTGG CGTTGAAATG 
AGGCCGTGCA GGTGAGAACG TTGGTGTTCT 
ACGAAATCGA ACGTGGTCAG GTACTGGCTA 
CACACAGAAT TCGTGTCAGA AGTGTATATC 

15 YCGTCATACT CCGTTCTTCA AAGGCTACCG 
CGACTGACGT GACCGGCACC ATCGAACTGC 
ATGCCAGGCG ATAACATCCA GATGGTAGTT 
GATGGACGAA GGTCTGCGCT TCGCAA 



CCAATGCCTC AGACTCGTGA 50 

TCCTTACATC ATCGTGTTCC 100 

AGCTGCTGGA ACTGGTAGAA 150 

GACTTCCCGG GCGACGATAC 200 

GCTGGAAGGT GACGCYGAGT 250 

CCTTRGATAC TTAYATTCCA 3 00 

CTGCTGCCTA TCGAAGACGT 350 

CACCGGTCGT , GTAGAGCGCG 400 

TCGTGGGAAT CAAAGACACC 4 50 

TTCCGTAAGC TGCTGGACGA 500 

GCTGCGYGGT ACTAAGCGTG 550 

AGCCAGGCAC CATCACTCCT 600 

CTGAGCAAGG ATGAAGGCGG 650 

TCCTCAGTTC TACTTCCGTA 700 

CAGAAGGCGT AGAGATGGTA 750 

ACGCTGATTG CCCCAATCGC 800 

826 



20 



2) INFORMATION FOR SEQ ID NO: 115 



(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 843 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



30 (ii> MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Leptospira interrogans 

(B) STRAIN: ATCC 23581 

35 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115 



TGCGGCGATT CTTGTAGTAT CCGCAACTGA CGGACCTATG CCACAAACAA 50 

AAGAACATAT CCTTCTTGCT CGTCAGGTAG GTGTTCCATA TGTAATTGTA 100 

40 TTCATTAACA AAGCAGATAT GCTTGCTGCT GACGAAAGAG CAGAAATGAT 150 

CGAAATGGTT GAGATGGACG TTCGTGAACT TCTCAATAAG TATAGCTTCC 200 

CAGGAGATAC /uCcT^TATC AG\iAC~lTUAG " ^bu" * 

GGCGATGAAT CTGAAATTGG GATGCCTGCA ATTCTCAAAT TGATGGAAGC 300 

TCTGGATACT TTCGTTCCAA ATCCAAAACG TGTAATCGAC AAACCTTTCC 350 

45 TTATGCCAGT AGAAGACGTT TTCTCGATCA CTGGTCGTGG AACTGTTGCA 400 

ACTGGAAGAG TGGAACAAGG TGTTTTGAAA GTGAACGACG AAGTTGAAAT 450 

TATCGGTATC CGCCCAACAA CAAAAACTGT TGTTACCGGT ATCGAAATGT 500 

TCAGAAAACT TCTCGATCAA GCGGAAGCTG GCGACAACAT CGGCGCTCTT 550 

CTTCGTGGAA CTAAAAAAGA AGAAATCGAA AGAGGGCAAG TTCTTGCGAA 600 

50 GCCAGGTTCT ATCACTCCTC ACAAAAAGTT TGCCGCTGAG GTGTATGTAT 650 

TAACTAAGGA TGAAGGCGGA CGTCATACTC CGTTTATCAA TAACTACCGT 700 

CCTCAGTTTT ACTTTAGAAC AACTGACGTA ACCGGAGTTT GTAACCTTCC 750 

TAATGGTGTC GAAATGGTTA TGCCTGGTGA TAACGTTTCT TTGACGGTTG 800 

AATTGATTAG CCCGATCGCA ATGGACAAGG GTCTTAAGTT CGC 843 

55 



2) INFORMATION FOR SEQ ID NO: 116 
60 (i) SEQUENCE CHARACTERISTICS: 

70 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CAOO/01150 



10 



15 



20 



25 



30 



35 



40 



(A) LENGTH: 832 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Megamonas hypermegale 

(B) STRAIN: ATCC 25560 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116 

CGGTGCTATC CTCGTTGTTA GTGCTGCTGA TGGTCCTATG CCTCAGACTC 50 

GTGAACACAT CCTTCTCGCT CGTCAGGTTG GTGTTCCAGC TATCGTTGTA 100 

TTCCTCAACA AAGCTGACCA GGTTGATGAC CCTGAACTTC TCGAACTTGT 150 

TGAAATGGAA GTTCGTGAAC TTCTTTCCAG CTATGACTTC CCAGGCGATG 200 

ACGTTCCAGT AATCACTGGT TCCGCTCTTC AGGCTCTCGA AGGCGACGAA 2 50 

GAAGCTAAAA AGAAAATTCT TGAATTAATG GATGCTGTTG ATGATTACAT 3 00 

CCCAACTCCA ACACGTGACA CTGATAAACC TTTCTTAATG CCAGTTGAAG 3 50 

ACGTATTCAC AATTACTGGT CGTGGTACTG TTGCTACAGG CCGTGTTGAA 4 00 

CGTGGCGAAC TTAAACTTGG TGACAGCGTT GAAATCGTTG GTCTTTCCGA 450 

TGAAAAGAAA TCCACTACTG TAACTGGTAT CGAAATGTTC CGCAAAATGC 500 

TTGATAGCGC TGTTGCTGGT GATAACATCG GTGCACTTCT TCGTGGTATT 550 

GACCGTAAAG AAATCGAACG TGGTCAAGTT CTTGCTAAAC CTGGCACAAT 600 

TCATCCACAC AAAAAATTCA AAGCTCAGGT TTACGTATTA ACTAAAGAAG 6 50 

AAGGTGGACG TCATACTCCA TTCTTCTCCA ACTATCGTCC ACAGTTCTAT 7 00 

TTCCGTACTA CTGACGTTAC TGGTGTTGTA ACTCTTCCAG AAGGTACTGA 7 50 

AATGGTTATG CCTGGCGATA ACATTGAAAT GAGCATCGAA CTCATCACTC 8 00 

CAATCGCTAT TGAAAAAGGT CTTCGCTTCG CT 832 



2) INFORMATION FOR SEQ ID NO: 117 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 82 0 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

( ii" ) MOLECULE "TYPE:" Genomic' DNA~" 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mitauokella multacida 

(B) STRAIN: ATCC 27723 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117 



TGGTGCTATC 
GTGAGCACAT 
TTCCTCAACA 
CGAGATGGAA 
ACATCCCTGT 
GAGCAGAAGA 
CCCGACGCCG 
ATGTCTTCAC 
CGTGGTGAGC 
CGAGCCGCGT 
TTGATTTCGC 



CTCGTCGTTT 
CCTGCTCGCT 
AGGTTGACCA 
GTTCGCGAGC 
AATCGCTGGT 
AGAACATCCT 
GTCCGCGACA 
GATCACGGGC 
TCAAGATGAA 
CAGACGGTTG 
TGAGGCTGGC 



CCGCTGCTGA TGGCCCGATG 
CGCCAGGTCG GTGTTCCGGC 
GGTTGACGAT CCGGAGCTCC 
TGCTCTCCAG CTACGACTTC 
TCCGCTCTGA AGGCCCTCGA 
CAAGCTCATG GAAGCTGTCG 
ACGCTAAGCC GTTCCTGATG 
CGTGGTACGG TTGCAACGGG 
CGATACGGTT GAGATCGTTG 
TCACGGGCAT CGAGATGTTC 
GATAACATCG GTGCTCTGCT 



CCGCAGACGC 
AATCGTTGTC 
TCGAGCTCGT 
CCGGGCGATG 
AGGCGACGAA 
ATGAGTACAT 
CCGGTCGAGG 
CCGCGTTGAG 
GTCTGCAGGA 
CGCAAGATGC 
CCGTGGTATC 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
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GACCGCAAGG AGATCGAGCG TGGCCAGGTT 
TCATCCGCAC ACGAAGTTCA AGGCTCAGGT 
AAGGCGGCCG TCATACGCCG TTCTTCACGA 
TTCCGCACGA CGGACGTAAC TGGCGTAGTC 
GATGGTTATG CCTGGCGATA ACGTCGAGAT 
CGATCGCTAT CGAGAAGGGC 



CTCGCAAAGC CGGGCACGAT 
CTATGTCCTG ACGAAAGAAG 
ACTATCGCCC GCAGTTCTAC 
AAACTGCCGG AAGGCACGGA 
GGAAGTTGAG CTCATCACCC 



600 
650 
700 
750 
800 
820 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



2) INFORMATION FOR SEQ ID NO: 118 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 831 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mobil uncus curtisii subsp. holmes ii 

(B) STRAIN: ATCC 35242 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118 

CGGCGCTATC CTCGTGGTGG CTGCTACTGA CGGTCCGATG GCTCAGACCA 50 

AGGAACACAT CCTGTTGGCT AAGCAGGTTG GCGTGCCCTC CATCCTGGTC 100 

GCTC TGAACA AGTGCGATTC TTCCGATGTG GACGAAGACA TGCTCGAAAT 150 

CGTCGAGGAC GAAATCCGCG ATGACCTGGA GAAGCAGGGC TTCGATCGTG 2 00 

ACTGCCCGAT TATCCACGTT TCCGCTCTGA AGGCCCTGGA AGGCGACCCC 2 50 

GAGTGGACCA AGAAGATTGA AGAGCTCATG GAAGCGGTCG ATACCTACAT 3 00 

TCCTGAGCCT GTTCGTGACC TCGACAAGCC GTTCTTGATG CCTATCGAAG 3 50 

ACGTCTTCAC CATTACTGGT CGCGGTACCG TAGTGACCGG TCGTGTGGAA 400 

CGCGGCAAGC TACCGTTGAA CGCCGAAGTG GAAATCGTAG GTATTCGTCC 4 50 

TACGCAAAAG ACCACCGTTA CCGGTATCGA AATGTTCCAC AAGTCCATGG 500 

ACGAAGCCTA CGCCGGCGAG AACTGTGGTC TGTTGCTGCG TGGCACCAAG 550 

CGTGAGGACG TTGAGCGCGG TCAGGTTGTC TGCATTCCTG GCTCCGTGAC 600 

CCCGCACACC AAGTTCGAGG GCAAGGTCTA CATCTTGAAG AAGGACGAAG 650 

GTGGACGTCA CAAGTCGTTC TACGACGGCT ACCGCCCGCA GTTCTTCTTC 700 

CGCACCACCG ACGTGACCGG TGTTATTCAC CTGCCCGAAG GCACCGAAAT 750 

GGTTATGCCT GGCGACACCA CCGAAATTAG CGTTGAGCTG ATTCAGCCTA 800 

TCGCTATGGA GGAAGGTCTC" GGCTTcfGC~l'A~ T " H13I 



2) INFORMATION FOR SEQ ID NO: 119 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 82 5 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Moellerella wisconserisis 

(B) STRAIN: ATCC 35017 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119 
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GGTGCAATTC TGGTTGTTGC TGCAACTGAT GGCCCTATGC CACAGACTCG 50 

TGAGCACATC CTGTTAGGTC GTCAGGTTGG CGTTCCATAC ATCATCGTTT 100 

TCCTGAACAA ATGTGACATG GTAGACGACG AAGAGCTGTT AGAACTGGTT 150 

5 GAAATGGAAG TCCGTGAGCT GCTGTCTCAG TACGATTTCC CAGGCGATGA 200 

CACTCCAGTA ATCCGTGGTT CAGCGCTGAA AGCTCTGGAA GGCGAAGCTG 250 

AGTGGGAAGC TAAAATCATT GAACTGGCAG AAGCACTGGA TTCTTATATC 300 

CCAGAGCCAG AGCGTGACAT TGATAAGCCA TTCCTGTTAC CAATCGAAGA 350 

CGTATTCTCA ATTTCAGGCC GTGGTACAGT TGTTACTGGT CGTGTTGAGC 400 

10 GTGGTATCGT TAAAGTCGGT GAAGAAGTTG AAATCGTTGG TATCAAAGAT 450 

ACCGTGAAAA CAACATGTAC TGGCGTTGAA ATGTTCCGTA AACTGCTGGA 500 

CGAAGGCCGT GCTGGTGAGA ACGTTGGTGT TCTGCTGCGT GGTACTAAAC 550 

GTGATGATAT CGAACGTGGT CAAGTATTGG CTAAACCAGG TTCAATCACT 600 

CCGCATACAA CTTTCGAATC AGAAGTTTAC ATCCTGAGCA AAGATGAAGG 650 

15 TGGCCGTCAT ACTCCATTCT TCAAAGGTTA CCGTCCACAG TTCTACTTCC 7 00 

GTACAACTGA CGTAACCGGT ACTATCGAAC TGCCAGAAGG CGTTGAGATG 750 

GTAATGCCAG GTGATAACAT CAAAATGATC GTTACTCTGA TCCACCCAAT 800 

TGCAATGGAT GCAGGTCTGC GTTTT 825 



20 



35 



2) INFORMATION FOR SEQ ID NO: 120 



(i) SEQUENCE CHARACTERISTICS : 
25 (A) LENGTH: 827 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

30 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM; Branhamella catarrhalis 

(B) STRAIN: ATCC 43628 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120 



TGGTGCTATC TTGGTTGTTT CTGCAACTGA TGGTCCTATG CCACAAACTC 50 

GTGAGCATAT CCTACTATCT CGTCAGGTTG GTGTACCATA CATCATGGTA 100 

40 TTCATGAACA AGTGCGATAT GGTTGATGAT GAAGAGCTAC TAGAATTGGT 150 

TGAAATGGAA GTTCGTGAAC TTCTATCTGA CTATGATTTC CCTGGTGATG 200 

ATACCCCAAT ^ AT CAAAGGT~ ~T C AGC A CT AG AAGCArnJAA TGGVlTFl^T ~ ^M)~ " 

GGTAAATATG GCGAGCCTGC AGTTCTAGAA CTGCTAGACA CACTAGACAG 300 

CTATATCCCA GAGCCTGAGC GTGATATCGA TAAGTCATTC TTGATGCCAA 350 

45 TTGAAGATGT CTTCTCGATC TCAGGTCGTG GTACAGTTGT GACTGGTCGT 400 

GTTGAATCAG GTATTATTAA AGTTGGTGAT GAAATTGAAA TCATCGGTAT 450 

CAAACCAACT GCTAAAACCA CCTGTACTGG TGTTGAAATG TTCCGTAAAC 500 

TGTTAGACGA AGGTCGTGCA GGTGAGAACT GTGGTATCTT GTTGCGTGGT 550 

ACTAAGCGTG AAGAAGTTCA ACGCGGTCAA GTACTTGCAA AACCAGGTTC 600 

50 AATCACCCCA CATACTAAGT TTGATGCTGA AGTTTATGTA CTGTCAAAAG 650 

AAGAAGGTGG TCGTCACACC CCATTCTTAA ATGGCTATCG CCCACAGTTC 700 

TACTTCCGTA CCACAGATGT GACTGGTGCC ATCACTCTAC AAGAAGGTAC 750 

CGAAATGGTT ATGCCTGGTG ACAATGTTGA GATGAGTGTT GAGCTTATCC 800 

ACCCAATCGC CAGGATAAAG GTCTACG 82 7 

55 



2) INFORMATION FOR SEQ ID NO: 121 
60 (i) SEQUENCE CHARACTERISTICS: 
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15 



20 



25 



30 



35 



40 



(A) LENGTH: 806 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Morganella morganii subsp. morganii 

(B) STRAIN: ATCC 25830 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121 

CGGCGCTATC CTGGTTGTTG CTGCAACTGA TGGCCCTATG CCACAGACCC 50 

GTGAGCACAT CCTGTTAGGT CGTCAGGTTG GCGTTCCTTA CATCATCGTA 100 

TTCCTGAACA AATGTGACAT GGTTGATGAT GAAGAGCTGC TGGAACTGGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCTGGCGACG 2 00 

ACACGCCAAT CGTTCGCGGT TCAGCGCTGA AAGCACTGGA AGGCGAGCCA 2 50 

GAGTGGGAAG CTAARATCGT TGAACTGGCA GGTTTCCTGG ATTCTTACAT 3 00 

CCCTGAGCCA GAGCGTGCAA TTGACAAGCC GTTCCTGCTG CCAATCGAAG 3 50 

ACGTATTCTC AATCTCCGGC CGTGGTACCG TTGTTACCGG TCGTGTTGAG 400 

CGCGGTATCA TCAAGGTTGG TGAGGAAGTT GAAATCGTGG GTATCAAAGA 4 50 

TACTGCGAAA ACCACCTGTA CCGGTGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGCCG TGCMGGTGAG AACGTCGGTG TTCTGCTGCG TGGTACCAAG 550 

CGTGAAGAAA TCGAACGTGG TCAGGTTCTG GCTAAACCAG GTTCAAT CAA 600 

ACCACAYACC AAATTTGAAT CAGAAGTTTA TATTCTGAGC AAAGATGAAG 650 

GTGGTCGTCA TACTCCATTC TTCAAAGGYT ACCGTCCACA GTTCTACTTC 700 

CGTACCACAG ACGTAACAGG TACTATCGAA CTGCCGGAAG GCGTTGAAAT 750 

GGTAATGCCG GGCGACAACA TCAAAATGAT CGTCACCCTG ATCCACCCAA 800 

TCGCAA 806 



2) INFORMATION FOR SEQ ID NO: 122 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 825 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Mycobacterium tuberculosis 

(B) STRAIN: TB 299 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122 



GGTGCGATCC TGGTGGTCGC 
CGAGCACGTT CTGCTGGCGC 
CGCTGAACAA GGCCGACGCA 
GAGATGGAGG TCCGCGAGCT 
CCCGGTTGTG CGGGTCTCGG 
GGGTTGCCTC TGTCGAGGAA 
GACCCGGTCC GCG AGACCGA 
CTTCACCATT ACCGGCCGCG 
GCGTGATCAA CGTGAACGAG 
ACCACCAAGA CCACCGTCAC 
CCAGGGCCAG GCGGGCGACA 



CGCCACCGAC GGCCCGATGC 
GTCAAGTGGG TGTGCCCTAC 
GTGGACGACG AGGAGCTGCT 
GCTGGCTGCC CAGGAATTCG 
CGCTCAAGGC GCTCGAGGGT 
CTGATGAACG CGGTCGACGA 
CAAGCCGTTC CTGATGCCGG 
GAACCGTGGT CACCGGACGT 
GAAGTTGAGA TCGTCGGCAT 
CGGTGTGGAG ATGTTCCGCA 
ACGTTGGTTT GCTGCTGCGG 



CCCAGACCCG 
ATCCTGGTAG 
CGAACTCGTC 
ACGAGGACGC 
GACGCGAAGT 
GTCGATTCCG 
TCGAGGACGT 
GTGGAGCGCG 
TCGCCCATCG 
AGCTGCTCGA 
GGCGTCAAGC 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
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GCGAGGACGT CGAGCGTGGC 
CCGCACACCG AGTTCGAAGG 
CGGCCGGCAC ACGCCGTTCT 
GCACCACCGA CGTGACCGGT 
GTGATGCCCG GTGACAACAC 
CGCCATGGAC GAAGGTCTGC 



CAGGTTGTCA 
CCAGGTCTAC 
TCAACAACTA 
GTGGTGACAC 
CAACATCTCG 
GTTTC 



CCAAGCCCGG CACCACCACG 
ATCCTGTCCA AGGACGAGGG 
CCGTCCGCAG TTCTACTTCC 
TGCCGGAGGG CACCGAGATG 
GTGAAGTTGA TCCAGCCCGT 



600 
650 
700 
750 
800 
825 



10 



15 



20 



25 



30 



35 



40 



45 
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2) INFORMATION FOR SEQ ID NO: 123 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 806 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria cinerea 

(B) STRAIN: ATCC 14685 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 3 

CGGTGCGATC TTGGTATGTT CCGCAGCTGA CGGTCCTATG CCGCAAACTC 50 

GCGAACACAT CCTGTTGGCC CGCCAAGTAG GTGTACCTTA CATCATCGTG 100 

TTCATGAACA AATGCGACAT GGTTGACGAT GCCGAGCTGT TGGAGCTGGT 150 

TGAAATGGAA ATCCGTGACT TGCTGTCAAG CTACGACTTC CCAGGTGACG 200 

ACTGCCCGAT CGTACAAGGT TCTGCACTGA AAGCCTTGGA AGGCGACGCA 250 

GCTTACGAAG AAAAAATCTT CGAATTGGCT GCTGCATTGG ACAGCTACAT 300 

CCCAACACCT GAGCGTGCAG TGGACAAACC TTTCTTGTTG CCTATCGAAG 350 

ACGTATTCTC TATTTCCGGT CGCGGTACAG TAGTAACCGG TCGTGTAGAG 400 

CGCGGTATCA TCCACGTTGG TGACGAGATC GAAATCGTAG GTCTGAAAGA 450 

AACTCAAAAA ACCACTTGTA CCGGTGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGTCA AGCTGGTGAC AACGTAGGTG TATTGCTGCG TGGTACTAAA 550 

CGTGAAGACG TAGAGCGTGG TCAAGTATTG GCTAAACCGG GTACTATCAC 600 

TCCTCACACC AAGTT CAAAG CAGAAGTATA CGTACTGAGC AAAGAAGAGG 650 

GTGGTCGTCA CACTCCGTTC TTCGCTAACT ACCGTCCACA ATTCTACTTC 700 

CGTACTACCG ACGTAACCGG CGCGGTTACT TTGGAAGAAG GTGTAGAAAT 750 

GGTAATGCCG GGTGAGAACG TAACCATTAC TGTAGAACTG ATTGCGCCTA 800 

TCGCTaT" bUb 



2) INFORMATION FOR SEQ ID NO: 124 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 822 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria elongata subsp. elongata 

(B) STRAIN: ATCC 25295 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124 
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CGGCGCAATC TTGGTATGTT CCGCTGCYGA CGGTCCTATG CCGCAAACTC 50 

GCGAACACAT CCTGTTGGCC CGCCAAGTAG GCGTACCTTA CATCATCGTG 100 

TTCATGAATA AATGCGACAT GGTTGAYGAT GCCGAACTGC TGGAACTGGT 150 

5 TGAAATGGAA ATCCGTGACT TGCTGTCAAG CTACGACTTC CCAGGCGACG 200 

ACTGCCCGAT CGTACAAGGT TCCGCACTGA AAGCCTTGGA AGGCGACGCA 250 

GCTTACGAAG AAAAAATCTT CGAACTGGCT GCTGCATTGG ACAGCTACAT 300 

CCCGACACCT GAGCGTGCCG TGGACAAACC GTTCCTGTTG CCTATCGAAG 350 

ACGTATTCTC TATCTCCGGC CGTGGTACAG TAGTAACCGG TCGTGTAGAG 400 

10 CGCGGTATCA TCCACGTCGG TGACGAGATC GAAATCGTAG GTCTGAAAGA 450 

AACCCAAAAA ACCACTTGTA CCGGTGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGTCA AGCAGGTGAC AACGTAGGCG TATTGCTGCG CGGTACCAAA 550 

CGTGAAGAAG TGGAACGCGG TCAAGTATTG GCTAAACCGG GTACCATCAC 600 

TCCTCACACC AAATTCAAAG CAGAAGTTTA CGTATTGAGC AAAGAAGAGG 650 

15 GTGGTCGTCA TACTCCGTTC TTCGCTAACT ACCGTCCACA ATTCTACTTC 700 

CGTACTACCG ACGTAACCGG TGCGGTTACT TTGGAAGAAG GTGTAGAAAT 750 

GGTTATGCCT GGTGAGAACG TGGCCATCAC TGTAGAACTG ATTGCACCTA 800 

TCGCTATGGA AGAAGGTCTG CG 822 



20 



35 



2) INFORMATION FOR SEQ ID NO: 125 



(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 820 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

30 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria flavescens 

(B) STRAIN: ATCC 13120 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125 



CGGCGCGACT TGGTATGTTC CGCAGCTGAC GGTCCTATGC CGCAAACCCG 50 

CGAACACATC CTGTTGGCTC GCCAAGTAGG TGTACCTTAC ATCATCGTAT 100 

40 TCATGAACAA ATGCGACATG GTAGACGATG CCGAGCTGTT GGAACTGGTT 150 

GAAATGGAAA TTCGTGACTT GTTGTCAAGC TACGACTTCC CAGGCGACGA 2 00 

CT^CCAATCT G T AC AAGG TT~ ~C TGCAC~TGAA AGCTXTGGAA GGl^Axiiu ixT A b U 

CTTACGAAGA AAAAATCTTC GAATTGGCTG CTGCCTTGGA CAGCTACATC 3 00 

CCAACACCTG AGCGTGCTGT GGACAAACCT TTCTTGTTGC CTATCGAAGA 350 

45 CGTATTCTCT ATCTCTGGTC GTGGTACAGT AGTAACCGGT CGCGTAGAGC 400 

GCGGTATCAT CCACGTTGGT GACGAGATCG AAATCGTAGG TCTGAAAGAA 450 

ACTCAAAAAA CCACTTGTAC CGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGTCAA GCAGGTGACA ACGTAGGCGT ATTGCTGCGT GGTACTAAAC 550 

GTGAAGACGT AGAGCGTGGT CAAGTATTGG CTAAACCAGG TACCATCACT 600 

50 CCTCACACCA AATTCAAAGC AGAAGTATAC GTACTGAGCA AAGAAGAGGG 650 

TGGTCGTCAC ACTCCATTTT TCGCTAACTA CCGTCCACAA TTCTACTTCC 700 

GTAC TACCGA CGTAACTGGT GCAGTTACTT TGGAAGAAGG CGTAGAAATG 750 

GTAATGCCAG GTGAGAACGT AACCATTACT GTAGAACTGA TTGCGCCAAT 800 

CGCTATGGAA GAAGTCTGCG 820 

55 



2) INFORMATION FOR SEQ ID NO: 126 
60 (i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 830 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

5 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria gonorrhoeae 
10 (B) STRAIN: ATCC 49226 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126 

GGTGCAATCC TGGTATGTTC TGCTGCCGAC GGCCCTATGC CGCAAACCCG 50 

15 CGAACACATC CTGCTGGCCC GTCAAGTAGG CGTACCTTAC ATCATCGTGT 100 

TCATGAACAA ATGCGACATG GTCGACGATG CCGAGCTGTT GGAACTGGTT 150 

GAAATGGAAA TCCGCGACCT GCTGTCCAGC TACGACTTCC CCGGCGACGA 2 00 

CTGCCCGATC GTACAAGGTT CCGCACTGAA AGCCTTGGAA GGCGATGCCG 250 

CTTACGAAGA AAAAATCTTC GAACTGGCTA CCGCATTGGA CAGCTACATC 3 00 

20 CCGACTCCCG AGCGTGCCGT GGACAAACCA TTCCTGCTGC CTATCGAAGA 350 

CGTGTTCTCC ATTTCCGGCC GCGGTACCGT AGTCACCGGC CGTGTAGAGC 4 00 

GAGGTATCAT CCACGTTGGT GACGAGATTG AAATCGTCGG TCTGAAAGAA 450 

ACCCAAAAAA CCACCTGTAC CGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGTCAG GCGGGCGACA ACGTAGGCGT ATTGCTGCGC GGTACCAAAC 550 

25 GTGAAGACGT AGAACGCGGT CAGGTATTGG CCAAACCGGG TACTATCACT 600 

CCTCACACCA AGTT CAAAGC AGAAGTGTAC GTATTGAGCA AAGAAGAGGG 650 

CGGCCGCCAT ACCCCGTTTT TCGCCAACTA CCGTCCCCAA TTCTACTTCC 700 

GTACCACTGA CGTAACCGGC GCGGTTACTT TGGAAAAAGG TGTGGAAATG 750 

GTAATGCCGG GTGAGAACGT AACCATTACT GTAGAACTGA TTGCGCCTAT 800 

30 CGCTATGGAA GAAGGTCTGC GCTTTGCGAT 83 0 



2) INFORMATION FOR SEQ ID NO: 12 7 



35 



( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 816 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
40 (D) TOPOLOGY: Linear 

(ii VmoLECULE TYPE:" Genomic DNA~~ 

(vi) ORIGINAL SOURCE: 
45 (A) ORGANISM: Neisseria lactamica 

(B) STRAIN: ATCC 23970 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127 

* 

50 CGGCGCAATC TTGGTATGTT CCGCCGCCGA CGGCCCTATG CCGCAAACCC 50 

GCGAACACAT TCTGTTGGCC CGCCAAGTAG GTGTACCTTA CATCATCGTA 100 

TTCATGAACA AATGCGATAT GGTCGACGAT GCCGAGCTGT TGGAACTGGT 150 

TGAAATGGAA ATCCGCGACC TGCTGTCAAG CTACGACTTC CCAGGCGACG 200 

ACTGCCCAAT CGTACAAGGT TCCGCACTGA AAGCTTTGGA AGGCGATGCC 2 50 

55 GCTTACGAAG AAAAAATCTT CGAACTGGCT GCCGCATTGG ACAGCTACAT 300 

CCCGACTCCC GAGCGTGCCG TGGACAAACC GTTCCTGCTG CCTATCGAAG 3 50 

ACGTATTCTC CATCTCCGGC CGCGGTACGG TAGTAACCGG CCGTGTAGAG 400 

CGCGGTGTCA TCCACGTTGG CGACGAGATC GAAATCGTCG GTCTGAAAGA 4 50 

AACCCAAAAA ACCACCTGTA CCGGTGTCGA GATGTTCCGC AAACTGCTGG 500 

60 ACGAAGGTCA GGCAGGCGAC AACGTAGGCG TATTGCTGCG CGGTACCAAA 550 
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CGTGAAGAAG TGGAACGCGG 
TCCGCACACC AAGTTCAAAG 
GCGGTCGTCA CACTCCGTTC 
CGTACCACCG ACGTAACCGG 
GGTAATGCCC GGTGAGAACG 
TCGCTATGGA AGAAGG 



TCAGGTATTA GCCAAACCGG GTACCATCAC 
CAGAAGTGTA TGTATTGAGC AAAGAAGAGG 
TTCGCCAACT ACCGTCCGCA ATTCTACTTC 
CGCGGTTACT TTGGAAGAAG GCGTGGAAAT 
TAACCATTAC TGTAGAACTG ATTGCGCCTA 



600 
650 
700 
750 
800 
816 
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2) INFORMATION FOR SEQ ID NO: 128 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 831 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double , 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria meningitidis 

(B) STRAIN: ATCC 13077 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 128 

CGGTGCAATC CTGGTATGTT CCGCAGCCGA CGGTCCTATG CCGCAAACCC 50 

GCGAACACAT CCTGCTGGCC CGTCAAGTAG GCGTACCTTA CATCATCGTG 100 

TTCATGAACA AATGCGACAT GGTCGACGAT GCCGAGCTGT TGGAACTGGT 150 

TGAAATGGAA ATCCGCGACC TGCTGTCCAG CTACGACTTC CCCGGCGACG 200 

ACTGCCCGAT CGTACAAGGT TCCGCACTGA AAGCCTTGGA AGGCGATGCC 250 

GCTTACGAAG AAAAAATCTT CGAATTGGCT GCTGCATTGG ACAGCTACAT 3 00 

CCCGACTCCC GAGCGTGCCG TGGACAAACC TTTCTTGTTG CCTATCGAAG 350 

ACGTATTCTC TATTTCCGGT CGTGGTACAG TAGTAACCGG TCGTGTAGAG 400 

CGCGGTATCA TCCACGTCGG TGACGAGATC GAAATCGTCG GTCTGAAAGA 450 

AACTCAAAAA ACCACTTGTA CCGGTGTTGA AATGTTCCGC AAACTGCTGG 500 

ACGAAGGTCA AGCAGGCGAC AACGTAGGCG TATTGCTGCG CGGTACCAAA 550 

CGTGAAGACG TAGAGCGTGG TCAAGTATTG GCTAAACCGG GTACAATCAC 600 

TCCTCACACC AAGTTCAAAG CAGAAGTATA CGTACTGAGC AAAGAAGAGG 650 

GCGGCCGCCA TACCCCGTTC TTCGCCAACT ACCGTCCCCA ATTCTACTTC 700 

CGTACCACCG ACGTAACCGG CGCGGTTACT TTGGAAGAAG GTGTGGAAAT 750 

GGTAATGCCG GGCGAGAACG TAACCATCAC CGTAGAACTG ATTGCGCCTA 800 

TCGCTATGGA" AGAAGGlTTcT CGCTTX^Ga" T ~ « Si ' 



2) INFORMATION FOR SEQ ID NO: 129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 815 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria mucosa 

(B) STRAIN: ATCC 19696 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129 
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CGGCGCAATC TTGGTATGTT CTGCTGCYGA 
GYGAACACAT CCTGTTGGCC CGTCAAGTAG 
TTCATGAACA AATGCGACAT GGTTGACGAT 
TGAAATGGAA ATCCGTGACT TGCTGTCAAG 
ACTGCCCGAT TGTACAAGGT TCTGCACTGA 
GCTTACGAAG AAAAAATCTT CGAACTGGCT 
CCCGACTCCC GAGCGTGCCG TAGACAAACC 
ACGTATTCTC CATCTCCGGT CGTGGTACAG 
CGCGGTGTTA TCCACGTTGG TGACGAGATC 
AACCCAAAAA ACCACATGTA CCGGTGTTGA 
ACGAAGGTCA AGCCGGTGAC AACGTAGGCG 
CGTGAAGAAG TGGAACGCGG TCAAGTATTG 
TCCGCACACC AAATTCAAAG CAGAAGTGTA 
GTGGTCGTCA TACTCCGTTC TTCGCTAACT 
CGTACTACCG ACGTAACCGG TGCGGTTACT 
GGTTATGCCT GGTGAGAAYG TAGCCATYAC 
TYGCTATGGA AGAAG 



CGGTCCTATG CCGCAAACCC 50 

GYGTACCTTA CATCATCGTG 100 

GCCGAAYTGT TGGAACTGGT 150 

CTACGACTTC CCTGGYGACG 200 

AAGCCTTGGA AGGCGATGCC 2 50 

GCCGCATTGG ACAGCTACAT 300 

GTTCCTGTTG CCTATCGAAG 350 

TAGTAACCGG CCGTGTAGAG 400 

GAAATCGTAG GTCTGAAAGA 4 50 

AATGTTCCGC AAACTGCTGG 500 

TATTGCTGCG CGGTAC CAAA 550 

GCTAAACCGG GTACCATCAC 600 

CGTATTGAGC AAAGAAGAGG 650 

ACCGTCCTCA ATTCTACTTC 700 

TTGGAAGAAG GTGTAGAAAT 750 

TGTAGAACTG ATTGCGCCTA 800 

815 



2) INFORMATION FOR SEQ ID NO: 130 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 829 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria sicca 

(B) STRAIN: ATCC 9913 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 130 

GGCGCAATCT TGGTATGTTC CGCTGCTGAC GGTCCTATGC CGCAAACCCG 50 

CGAACACATC CTGTTGGCCC GCCAAGTAGG CGTACCTTAC ATCATCGTGT 100 

TCATGAACAA ATGCGACATG GTTGACGATG CCGAGCTGTT GGAACTGGTT 150 

GAAATGGAAA TCCGTGACTT GCTGTCAAGC TACGACTTCC CTGGTGACGA 200 

CTGCCCGATC GTACAAGGTT CTGCACTGAA AGCCTTGGAA GGC~GACfGCCcf 2 50 

CTTACGAAGA AAAAATCTTC GAACTGGCTG CTGCATTGGA CAGCTACATC 300 

CCGACTCCTG AGCGTGCCGT GGACAAACCG TTCCTGTTGC CTATTGAAGA 350 

CGTATTCTCC ATCTCCGGTC GCGGTACCGT AGTAACCGGC CGTGTAGAGC 400 

GCGGTGTTAT CCACGTTGGT GACGAGATTG AAATCGTAGG TCTGAAAGAA 4 50 

ACCCAAAAAA CCACTTGTAC CGGTGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGTCAA GCCGGTGACA ACGTAGGCGT ATTGCTGCGC GGTACCAAAC 550 

GTGAAGAAGT GGAACGCGGT CAAGTATTGG CTAAACCGGG TACCATCACT 600 

CCTCACACTA AATTCAAAGC AGAAGTTTAC GTATTGAGTA AAGAAGAGGG 650 

TGGTCGTCAT ACTCCGTTCT TCGCTAACTA CCGTCCTCAA TTCTACTTCC 700 

GTACTACCGA CGTAACCGGC GCGGTTACTT TGGAAGAAGG TGTAGAAATG 750 

GTTATGCCTG GTGAGAACGT AGCCATCACT GTAGAACTGA TTGCACCGAT 800 

CGCTATGGAA GAAGGTCTGC GCTTTGCGA 829 



2) INFORMATION FOR SEQ ID NO: 131 
(i) SEQUENCE CHARACTERISTICS : 
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(A) LENGTH: 814 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria subflava 

(B) STRAIN: ATCC 14221 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131 

CGGCGCGACT TGGTATGTTC CGCAGCTGAT GGTCCTATGC CTCAAACTCG 50 

CGAACACATC CTGTTGGCTC GCCAAGTAGG TGTACCTTAC ATCATCGTAT 100 

TCATGAACAA ATGCGACATG GTTGACGATG CCGAGCTGTT GGAACTGGTT 150 

GAAATGGAAA TCCGTGACCT GTTGTCAAGC TACGACTTCC CAGGCGACGA 200 

CTGCCCAATC GTACAAGGTT CTGCACTGAA AGCTTTGGAA GGTGACGCTG 250 

GTTACGAAGA GAAAATCTTC GAATTGGCTG CTGCTCTGGA CAGCTACATC 300 

CCAACACCTG AGCGTGCTGT GGACAAACCT TTCTTGTTGC CTATCGAAGA 350 

CGTATTCTCT ATCTCTGGCC GTGGTACAGT AGTAACTGGT CGTGTAGAGC 400 

GCGGTATCAT CCACGTTGGT GACGAGATCG AAATCGTAGG TCTGAAAGAA 450 

ACCCAAAAAA CCACTTGTAC CGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGTCAA GCTGGTGACA ACGTAGGCGT ATTGCTGCGT GGTACCAAAC 550 

GTGAAGACGT AGAGCGTGGT CAAGTATTGG CTAAACCAGG TACCATTACT 600 

CCTCACACCA AATTCAAAGC AGAAGTATAC GTACTGAGCA AAGAAGAGGG 650 

TGGTCGTCAC ACTCCATTCT TCGCTAACTA CCGTCCACAA TTCTACTTCC 700 

GTACTACTGA CGTAACTGGT GCAGTTACTT TGGAAGAAGG CGTAGAAATG 750 

GTAATGCCAG GTGAGAACGT AACCATTACT GTAGAACTGA TTGCGCCTAT 800 

CGCTATGGAA GAAG 814 



2) INFORMATION FOR SEQ ID NO: 132 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 818 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

( i i ) MOLECULE TYPE~:~ Genomic DNA~ 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria weaveri 

(B) STRAIN: ATCC 51223 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 132 



GCCATCTTGG TATGTTCTGC 
GCACATCCTG TTGGCTCGTC 
TGAACAAATG CGATATGGTT 
ATGGAAATCC GTGATCTGCT 
YCCAATCGTG CAAGGTTCTG 
ACGAAGAAAA AATCTTTGAA 
ACWCCTGAGC GYGCTGTTGA 
ATTCTCAATT TCAGGTCGTG 
GTATTATTCA CGTAGGCGAT 
CAAAAAACTA CTTGTACCGG 
AGGTCAGGCT GGTGATAACG 



TGCTGACGGT CCTATGCCGC AAACCCGTGA 
AAGTAGGTGT ACCCTACATC ATCGTATTCA 
GATGATGCAG AGCTGCTGGA ATTGGTAGAA 
GAGCAGCTAC GATTTCCCTG GCGATGATTG 
CTTTGAAAGC TTTGGAAGGT GATGCCGCTT 
TTAGCTGCTG CATTGGATAG CTATATTCCA 
TAAACCATTC CTGTTGCCGA TTGAAGATGT 
GTACAGTAGT AACTGGTCGT GTAGAGCGCG 
GAAATTGAAA TTGTAGGTTT GAAAGARACY 
CGTTGAAATG TTCCGTAAAT TGCTGGATSA 
TAGGCGTATT GTTGCGTGGT ACCAAACGTG 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
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AAGACGTTGA GCGTGGTCAA GTATTGGCTA AGCCTGGTWC TATTACTCCG 
CAYACCAAAT TCAAAGCAGA RGTKTATGTW TTGAGYAAGG AAGAAGGCGG 
TCGTCATACT CCGTTCTTCG CTAACTATCG TCCGCAATTC TATTTCCGTA 
CTACAGACGT TACCGGTGCK GTRACTTTAG AAGAAGGTGT GGAAATGGTA 
ATGCCTGGTG AGAAYGTTGC CATTACTGTW GARYTGATYG CTCCGATTGC 
KATGGAAGAA GGYTGCGT 



600 
650 
700 
750 
800 
818 
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2) INFORMATION FOR SEQ ID NO: 133 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 836 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Ochrobactrum anthropi 

(B) STRAIN: ATCC 49188 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 133 

CGGCGCAATT CTGGTTGTTT CGGCCGCTGA CGGC CCGATG CCGCAGACCC 50 

GTGAGCACAT CCTGCTCGCT CGTCAGGTTG GCGTTCCGGC AATCGTCGTG 100 

TTCCTGAACA AGTGCGACCA GGTTGACGAT GCAGAACTGC TCGAACTGGT 150 

TGAACTGGAA GTTCGCGAAC TTCTGTCGAA ATACGATTTC CCGGGCGACG 200 

AAGTTCCGAT CAT CAAGGGC TCGGCTCTTG CTGCTCTGGA AGATTCTTCG 250 

AAGGAACTGG GCGAAGACGC CGTTCGTTCG CTGATGGCCG CTGTTGACGA 300 

CTACATTCCG ACCCCGGAAC GTCCGATCGA CCAGCCGTTC CTGATGCCGA 350 

TCGAAGACGT TTTCTCGATC TCGGGCCGTG GTACGGTTGT GACGGGTCGC 4 00 

GTTGAGCGCG GTATCGTCAA GGTTGGTGAA GAAGTTGAAA TCGTCGGCAT 450 

CAAGGCGACG GCGAAGACGA CGGTAACCGG CGTTGAAATG TTCCGCAAGC 500 

TGCTCGAYCA GGGCCAGGCT GGCGACAACA TCGGCGCTCT GATCCGCGGC 550 

GTTGGCCGTG AAGACGTTGA ACGCGGCCAG GTTCTCTGCA AGCCGGGTTC 600 

TGTGAAGCCG CACACCAAGT TCAAGGCAGA AGCCTACATT CTGACCAAGG 650 

ACGAAGGTGG CCGTCATACG CCGTTCTTTA CGAACTACCG TCCGCAGTTC 700 

TACTTCCGCA CGACGGACGT GACCGGTGTT GTCACGCTGC CGGAAGGCAC 750 

GGAAATGGTT ATGCCTGGCG ACAACGTCGC TATGGACGTC ACCCTGATCG 800 

TGCCGATCGC ' CATGGJ^GAG AAG CT C CG C T~ TCGC T A~ " tt ib ' 



2) INFORMATION FOR SEQ ID NO: 134 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 805 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Pantoea agglomerans 

(B) STRAIN: ATCC 27155 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134 
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CCTGGTTGTT GCTGCGACTG 
TCCTGCTGGG TCGTCAGGTT 
AAGTGTGACA TGGTTGATGA 
AGTACGTGAC CTGCTGTCAC 
TCGTTCGTGG TTCTGCTCTG 
GCAAAAATCG TTGAGCTGGC 
AGTCCGTGCG ATCGACATGC 
CAATCTCTGG CCGTGGTACC 
GTTAAAGTCG GCGACGAAGT 
ATCAACCTGT ACCGGTGTTG 
AGGCAGGCGA AAACTGTGGT 
ATCCAGCGTG GCCAGGTTCT 
CCAGTTCGAG TCAGAAGTTT 
ATACTCCGTT CTTCAAAGGC 
GATGTAACCG GTTCAGTAGA 
AGGCGACAAC ATCAAAATGG 
ACGAA 



ATGGCCCAAT GCCACAGACC 
GGCGTTCCTT ACATCATCGT 
TGAAGAGCTG CTGGAACTGG 
AGTACGACTT CCCAGGCGAT 
AAAGCGCTGG AAGGCGTTCC 
TGAACACCTG GACAACTACA 
CGTTCCTGCT GCCAATCGAA 
GTTGTTACCG GTCGTGTTGA 
TGAAATCGTG GGTATCAAAG 
AGATGTTCCG TAAGCTGCTG 
GTTCTGCTGC GCGGTATCAA 
GGCTAAGCCA GGCTCAATCA 
ACGTTCTGTC TAAAGACGAA 
TATCGTCCAC AGTTCTACTT 
GCTGCCAGAA GGCGTTGAGA 
TTGTTACCCT GATCCACCCA 



CGTGAGCACA 50 

GTTCCTGAAC 100 

TAGAGATGGA 150 

GACACCCCGA 200 

TGAGTGGGAA 250 

TCCCGGATCC 300 

GACGTATTCT 350 

GCGCGGCATC 400 

ATACTGCGAA 450 

GACCAGGGTC 500 

GCGTGAAGAC 550 

AGCCGCACAC 600 

GGTGGCCGCC 650 

CCGTACAACT 700 

TGGTCATGCC 750 

ATCGCAATGG 800 

805 



2 ) INFORMATION FOR SEQ ID NO: 135 

( i) SEQUENCE CHARACTERISTICS : 
• (A) LENGTH: 82 5 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Pantoea dispersa 

(B) STRAIN: ATCC 14589 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135 

CGCGATCCTG GTTGTTGCTG CGACTGATGG CCCAATGCCT CAGACCCGTG 50 

AGCACATCCT GCTGGGCCGT CAGGTTGGCG TTCCTTACAT CATCGTGTTC 100 

CTGAACAAGT GTGACATGGT TGATGACGAA GAGCTGCTGG AACTGGTTGA 150 

GATGGAAGTT CGCGATCTGC TGTCTCAGTA CGACTTCCCA GGCGACGATA 200 

CCCC AATCGT~ TvC G C GG TI^CT G clicTG/wGCc/ CGCTGGAAGG CGaL 7 GCTGAG 'AbO 

TGGGAAGCGA AAGTCGTTGA GCTGGCTGGT CACCTGGATA CTTACATTCC 300 

AGATCCAGTA CGTGCTATCG ATCTGCCGTT CCTGCTGCCA ATCGAAGACG 350 

TATTCTCAAT CTCTGGCCGT GGTACCGTTG TTACCGGTCG TGTTGAGCGC 400 

GGCATCGTGA AAGTGGGCGA CGAAGTAGAA ATCGTTGGTA TCAAAGCGAC 4 50 

TGCCAAGTCT ACCTGTACCG GTGTTGAAAT GTTCCGCAAA CTGCTGGACC 500 

AGGGTCAGGC AGGCGAGAAC TGTGGTGTTC TGCTGCGCGG TATCAAGCGT 550 

GAAGAGATCC AGCGTGGTCA GGTTCTGGCT AAGCCAGGCA CCATCAAGCC 600 

ACACACCAAG TTCGTATCAG AAGTGTACGT ACTGTCTAAA GACGAAGGCG 650 

GCCGTCATAC TCCGTTCTTC AAAGGCTACC GTCCACAGTT CTACTTCCGT 700 

ACYACTGATG TGACCGGCAM CATMGAACTG CCAGAAGGCG TTGAGATGGT 750 

AATGCCAGGC GACAACATCA AAATGRCCGT TGAGCTGATC CACCCAATCG 800 

CGATGGACCA GGGTCTGCGT TTCGC 82 5 



2) INFORMATION FOR SEQ ID NO: 136 
{ i ) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 762 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

5 

(ii) MOLECULE TYPE: Genomic DNA 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Pasteurella multocida 

10 (B) STRAIN: NCTC 10322 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 136 

CACAAACACG TGAGCACATC CTTTTAGGTC GCCAAGTAGG CGTTCCTTAC 50 

15 ATCATCGTAT TCTTAAACAA ATGCGACATG GTGGATGATG AAGAATTATT 100 

AGAATTAGTT GAAATGGAAG TGCGTGAACT TCTTTCTCAA TATGATTTCC 150 

CAGGTGATGA TACACCAATC GTACGTGGTT CAGCGTTACA AGCGTTAAAC 200 

GGYGTAGCTG AGTGGGAAGA GAAAATTCTT GAGTTAGCCA ACCACTTAGA 250 

TACTTACATT CCAGAGCCAC AACGTGCAAT CGACCAACCG TTCCTTCTTC 300 

20 CGATTGAAGA CGTGTTCTCA ATTTCTGGTC GTGGTACAGT AGTAACAGGT 350 

CGTGTTGAGC GTGGTATCAT CCGTACAGGT GAAGAGGTTG AAATTGTTGG 4 00 

TATTAAAGCG ACAACGAAGA CCACAGTAAC AGGTGTTGAG ATGTTCCGTA 4 50 

AATTATTAGA CGAAGGTCGT GCGGGTGAGA ACGTTGGTGC TTTATTACGT 500 

GGTACTAARC GTGAAGAAAT CGAACGTGGT CAAGTGTTAG CGAAACCGGG 550 

25 TTCAATYACG CCACACACTG ATTTTGAATC AGAAGTTTAC GTGTTATCAA 600 

AAGAAGAAGG TGGTCGTCAT ACACCATTCT TCAAAGGTTA CCGTCCACAG 650 

TTCTACTTCC GTACAACGGA CGTAACAGGT ACAATCGAAT TACCGGAAGG 7 00 

TGTTGAGATG GTGATGCCTG GTGATAACAT CAAGATGACT GTAAGTTTGA 7 50 

TTCACCCAAT CG 7 62 

30 



2) INFORMATION FOR SEQ ID NO: 137 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 832 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

40 

(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Peptostreptococcus anaerobius 
45 (B) STRAIN: ATCC 27337 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 137 

TGGAGCTATC TTAGTTGTAT CAGCAGCGGA TGGACCAATG CCACAAACAA 50 

50 GAGAACACAT CTTATTATCA AGACAAGTAG GAGTACCATA TATCGTAGTA 100 

TATTTGAATA AAGCAGATAT GGTAGAAGAT GAAGAATTAT TAGAATTAGT 150 

AGAAATGGAA GTAAGAGAAT TACTATCTGA ATATGGATTC CCAGGAGATG 200 

AAATTCCAAT CATAACAGGA TCATCCTTAG GAGCATTAAA TGGAGAACAA 250 

AAATGGATAG ATCAAATCAT GGCATTGATG AAAGCCGTAG ATGAATATAT 300 

55 TCCAACACCG GAAAGAGCAG TAGATCAACC ATTCTTGATG CCAATCGAAG 3 50 

ACGTATTTAC AATTACAGGA AGAGGAACTG TAGTAACAGG AAGAGTTGAA 4 00 

AGAGGAGTTG TAAAAGTWGG AGAAGAAGTT GAAATCGTAG GAATCAAAGC 450 

GACAACAAAG ACAACTTGTA CYGGAGTAGA AATGTTCCGA AAATTATTGG 500 

ATCAAGGACA AGCAGGAGAT AACATCGGAG CTTTATTRAG AGGAACCAAG 550 

60 AAAGAAGATG TAGAAAGAGG ACAAGTATTG GCAAAACCAG GAACAATTCA 600 
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TCCTCATACA AACTTCAGTG GAGAAGTATA 
GAGGAAGACA TACTCCATTC TTCTCAGGAT 
AGAACCACAG ATATTACAGG AGCAGTAACA 
GGTAATGCCR GGAGATAATA TCACAATGAC 
TTGCAATGGA AACAGGATTA CGATTTGCAA 



TGTATTGACA AAAGAAGAAG 
ACAGACCACA ATTTTACTTT 
TTACCAGAAG GAGTAGAAAT 
AGTAGAATTG ATTCACCCAA 
TT 
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2) INFORMATION FOR SEQ ID NO: 138 

( i ) S EQUENCE CHARACTER I S T I CS : 

(A) LENGTH: 823 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Peptostreptococcus asaccharolyticus 

(B) STRAIN: LSPQ 2639 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 138 

TAGTATGTTC AGCAGCAGAY GGTCCAATGC CACAAACAAG AGAACACATT 50 

CTACTAGCAA GACAAGTTGG TGTACCAAAG ATAGTAGTAT TCCTAAACAA 100 

AGAAGACCAA GTAGACGATC CAGAACTAAT TGAATTAGTA GAGATGGAAA 150 

TCAGAGACCT ACTATCAGAA TATGACTTCG AYGGAGACAA CACACCAATC 200 

GTAGTAGGAT CAGCATTAAA AGCCCTAGAC GATCCAGACG GAGAATGGGG 250 

AGACAAAATC GTAAAACTAA TGGAAGMAGT AGACGAATAC ATCCCAACAC 3 00 

CAGTAAGAGA TACAGAACAC CCATTCCTAA TGCCAATCGA AGACRTATTC 350 

TCAATYACAG GAAGAGGAAC AGTAGCAACA GGAAGAGTAG AACAAGGTGT 400 

AGTAAAAGTA GGMGACACAG TAGAACTAGT AGGCTTAACA GACGAAAGCA 450 

GACAAGTAGT AGTAACAGGT GTAGAAATGT TTAGAAAACA ACTAGACCTA 500 

GCAGAAGCMG GAGACAACAT TGGAGCCCTA CTAAGAGGAG TACAAAGAGA 550 

AGAAATCCAA AGAGGACAAG TACTAGCAGC ACCAGGAACA ATCAAACCAC 600 

ACACAAAATT TGAAGCAGAA GTATACGTAC TAACAAAAGA AGAAGGTGGA 650 

AGACACACAC CATTCTTTAA CGGATACAGA CCACAATTCT ACTTCAGAAC 700 

AACAGACGTA ACAGGAGACA TCCAACTAGC AGACGGAGTA GAAATGGTAA 750 

TGCCAGGAGA CAACTCAACA TTTACAGTAA CACTAATCAC ACCAATCGCA 800 

ATGGACGAAG GACTAAGATT CGC 823 



2) INFORMATION FOR SEQ ID NO: 139 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 832 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Peptostreptococcus prevotii 

(B) STRAIN : ATCC 9321 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 139 
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CTATCATCGT AGTATCTGCA GCAGACGGTC CAATGCCCAA ACAGAGAGAA 50 

CACATCCTAC TAGCAAGACA AGTAGGCGTT CCAAAAATCG CAGTATTCCT 100 

AAACAAAGAA GACCAAGTAG ACGATCCAGA ACTAATCGAA TTAGTAGAAA 150 

TGGAAATCAG AGACCTACTT TCAGAATACG ACTTCGATGG AGACAACGCT 200 

5 CCAGTAGTAG TAGGATCTGC TCTTAAATCA CTAGAAGAAG GCGGAGAAGG 250 

CCCATGGTCA GACAAAATCC TTGACCTAAT GGCACAAGTA GACGAATACT 300 

TCGACATCCC AGAAAGAGAC AACGACCAAC CATTCCTAAT GCCAGTAGAA 350 

GACGTAATGA CAATCTCAGG ACGTGGAACA GTAGCAACAG GAAGAGTTGA 4 00 

AAGAGGAACA CTAAAAGTTG GTGATACAGT AGAAATCGTA GGACTAACAG 450 

10 AAGATACAAA AGAAACAGTA GTAACTGGAG TAGAAATGTT CCACAAATCM 500 

CTAGACCAAG CAGAATCTGG AGATAACGTA GGACTACTAC TAAGAGGAGT 550 

AACAAGAGAT CAAATCTCAA GAGGACAAGT ACTAGCAAAA C C AGGWTC AG 600 

TAAACCCACA CACAGAATTC GAAGGTCAAG TATACGTACT AACAAAAGAA 650 

GAAGGTGGAC GTCACACACC ATTCTTCAGT GGATATAGAC CACAATTCTT 700 

15 CTTTAGAACA ACAGACGTAA CAGGAGACAT CGAACTAGAA GAAGGCGTAG 750 

AAATGGTAAT GCCAGGAGAC AACGCAACAT TCAAAATCAC ACTCCAAAAA 800 

CCAATCGCTC TAGAAGAAGG ACTAAGATTC GC 832 



20 



2) INFORMATION FOR SEQ ID NO: 140 



( i ) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 831 bases 
25 (B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



(ii) MOLECULE TYPE: Genomic DNA 

30 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Porphyromonas asaccharolytica 

(B) STRAIN: ATCC 2 5260 



35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140 

CGGTGCTATC ATCGTAGTTG CTGCAACTGA TGGTCCTATG CCTCAGACGC 50 
GTGAGCACAT CCTACTAGCA CGTCAGGTCA ACGTACCTCG TCTAGTTGTC 100 
TTTATGAACA AGTGCGACCT TGTTGATGAC GAGGAGATGC TCGAGCTCGT 150 
40 AGAGATGGAT ATGCGTGAGC TACTAAGCTT CTATGACTTT GACGGCGACA 200 
ACACTCCTGT CATCCGTGGT TCTGCTCTTG GTGCTCTCAA TGGTGAGCCT 250 

AAGTGGGTAG AGAAGGTTAT ^GAGCTCATg" GAGGCTGTAG ACAlVi^aT 3 0U 

CCCACTACCT GAGCGCGACA TCGACAAGCC TTTCCTAATG CCTGTAGAGG 350 

ACGTATTCTC TATCACAGGT CGTGGTACTG TCGCTACTGG TCGTATCGAG 40 0 

45 ACTGGTGTCG TTAAGGTCAA CGATGAGGTT CAGATCATCG GTCTAGGTGC 450 

TGAGGGTAAG AAGAGCGTCG TAACTGGCGT GGAAATGTTC CGCAAGATCC 50 0 

TTGATGAGGG TGAAGCTGGT GATAACGTAG GTCTCCTACT CCGTGGTATC 550 

GACAAGGACG AGATCAAGCG CGGTATGGTC CTAGCACACC CAGGTCAGGT 600 

CAAGCCTCAC GATCACTTCA AGGCTGAGGT CTATATCCTG AAGAAGGAAG 650 

50 AGGGTGGTCG TCACACACCA TTCCACAACA AGTACCGTCC TCAGTTCTAC 700 

ATCCGTACGC TAGACGTAAC GGGCGAGATC ACACTCCCAG AGGGTGTAGA 750 

GATGGTTATG CCTGGTGATA ACGTCACCAT CGATGTCAAG CTCATCTCTC 800 

CAGTAGCTTG TAGCGTAGGT CTACGCTTCG C 831 



55 



2) INFORMATION FOR SEQ ID NO: 141 

(i) SEQUENCE CHARACTERISTICS : 
60 (A) LENGTH: 818 bases 
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(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

5 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Porphyromonas gingival! s 

(B) STRAIN: ATCC 33277 

10 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 141 

CGGTGCTATA ATCGTTGTAG CAGCTACAGA CGGTCCTATG CCTCAGACTC 50 

GCGAGCACAT CCTTTTGGCT CGCCAGGTAA ACGTTCCTCG TCTGGTTGTT 100 

15 TTCATGAACA AATGTGACAT GGTAGACGAT GAAGAGATGC TCGAGCTTGT 150 

TGAAATGGAC ATGCGCGAAC TCCTTTCTTT CTACGATTTC GATGGTGACA 2 00 

ATACCCCTAT CATCCGTGGT TCTGCTCTGG GCGCTTTGAA TGGAGAGCCT 250 

CAGTGGGAAG ACAAGGTGAT GGAGCTTATG GAAGCTGTTG ACAACTGGGT 300 

TCCCCTGCCT GAGCGCGATA TCGACAAACC GTTCTTGATG CCGGTTGAAG 350 

20 ACGTGTTCTC TATCACGGGT CGTGGTACGG TCGCTACAGG ACGTATCGAA 4 00 

ACCGGTATTG TGAAGACCGG TGACGAAGTT CAAATCATCG GCCTCGGTGC 4 50 

AGAAGGAATG AAGTCGGTTG TTACGGGTGT TGAAATGTTC CGTAAGATTC 500 

TTGACGAAGG TCAGGCTGGT GACAACGTTG GTCTCCTCCT GCGTGGTATC 550 

GATAAGGATC AGATCAAGCG TGGTATGGTT ATCTCTCACC CGGGTAAGAT 600 

25 TACTCCTCAC AAGAGATTTA AGGCCGAGGT TTATATCTTG AAGAAAGAAG 650 

AAGGTGGTCG CCACACTCCT TTCCACAACA AATATCGTCC GCAGTTCTAC 700 

ATCCGTACGC TTGACGTGAC CGGTGAAATC ACTCTTCCCG AAGGAACAGA 750 

AATGGTTATG CCCGGTGACA ACGTAACGAT CACTGTAGAA CTCATCTACC 8 00 

CGGTTGCATG TAATGTAG 818 

30 



2) INFORMATION FOR SEQ ID NO: 142 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 0 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 



40 



(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Pragia fontium 
45 (B) STRAIN: ATCC 49100 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 142 

CGGCGCTATT CTGGTTGTTG CTGCAACTGA TGGTCCTATG CCTCAAACTC 50 

50 GTGAGCACAT CCTGTTAGGY CGCCAGGTTG GCGTACCATA CATCATTGTG 100 

TTCCTGAACA AGTGTGACAT GGTTGAYGAT GAAGAGCTGT TAGAACTGGT 150 

TGAAATGGAA GTTCGTGAGC TTCTGTCTCA GTACGATTTC CCAGGTGATG 2 00 

ATACTCCAGT TGTTCGTGGT TCTGCGCTGA AAGCGTTRGA AGGCGAAGCT 250 

GAGTGGGAAG CTAAAATCAT TGAATTGGCT GACTCCCTGG AYAGCTACAT 3 00 

55 TCCACAGCCA GAGCGTGCAA TTGATAAGCC GTTCCTGCTG CCAATCGAAG 3 50 

ACGTTTTCTC AATCTCTGGC CGTGGTACAG TAGTAACCGG TCGTGTAGAG 4 00 

CGCGGTATCG TTAAAGTTGG TGAAGAAGTT GAAATCGTTG GTATCAAAGA 4 50 

TACTGTGAAA ACAACTTGTA CTGGCGTTGA AATGTTCCGT AARTTACTGG 500 

ATGAAGGCCG TGCGGGTGAG AACGTTGGTG TTCTGCTGCG TGGTACTAAG 550 

60 CGTGATGAAA TCGAACGTGG TCAAGTATTA GCAAAACCAG GTTCAATCAA 600 
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CCCGCATACT AACTTCGTAT CAGAAGTTTA 
GTGGTCGTCA. TACTCCATTC TTCAAAGGCT 
CGTACAACTG ACGTGACCGG TACCATCGAA 
GGTAATGCCA GGTGATAACA TTCAGATGAC 
TCGCGATGGA CGAAGGTTTA CGCTTCGCTA 



TATCCTGAGC AAAGATGAAG 
ACCGTCCACA GTTYTACTTC 
CTGCCAGAAG GCGTAGAGAT 
TGTAACTCTG ATTGCCCCAA 



650 
700 
750 
800 
830 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



2 ) INFORMATION FOR SEQ ID NO: 143 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 821 bases 

(B) TYPE: Nucleic acid 

(C) STRAND EDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Prevotella melaninogenica 

(B) STRAIN: ATCC 2 5845 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143 

TGGTGCTATC TTGGTTGTAG CTGCTACTGA TGGTCCTATG CCTCAGACTC 50 

GTGAGCACGT ATTGCTCGCT CGTCAGGTAA ACGTACCTCG CTTGGTTGTA 100 

TTCTTGAACA AGTGTGATAT GGTTGACGAT GCTGAGATGC TTGACCTCGT 150 

TGAGATGGAG GTTCGTGAGA TCCTCGAGCA GTACGGTTAT GAGGAGGATA 200 

CTCCTATTAT TCGTGGTTCT GCACTCGGTG CTTTGAACGG TGTTGAGAAG 250 

TGGGTAGACT CTGTAATGGA GCTCATGGAT ACTGTTGACA CTTGGATTGA 300 

AGAGCCAGAG CGTGAGATTG ACAAGCCATT CTTGATGCCT GTTGAGGACG 350 

TATTCTCTAT CACAGGTCGT GGTACTGTAG CTACTGGTCG TATCGAGACT 4 00 

GGTATCTGTA AGGTAGGTGA TGAGGTTCAG TTGCTCGGTC TCGGTGAGGA 450 

CAAGAAGTCT GTTATCACTG GTGTTGAGAT GTTCCGTAAG AACCTTCCAA 5 00 

CAGGTCAGGC TGGTGACAAC GTAGGTCTCC TCCTTCGTGG TATCGATAAG 550 

GCTGAGGTTA AGCGTGGTAT GGTTGTTGTG CACCCAGGTG CTATTACTCC 600 

TCACGATCAC TTCAAGGCAT CTATCTATGT ATTGAAGAAG GAAGAGGGTG 650 

GTCGTCATAC TCCATTCGGT AACAAGTATC GTCCACAGTT CTACCTCCGT 700 

ACAATGGACT GTACAGGTGA AATCCACCTC CCAGAGGGCG TTGAGATGGT 750 

TATGCCAGGT GACAACGTAG AGATTGAAGT TGTATTGATC TATAAGGTTG 800 

CTTTGAACGA GGGTCTTCGT T 821 



2) INFORMATION FOR SEQ ID NO: 144 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 827 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Prevotella oralis 

(B) STRAIN: ATCC 33269 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 144 
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TGGTGCTATT 
GTGAACACGT 
TTCTTGAACA 
AGAAATGGAG 
CTCCTATTGT 
TGGGTTGACA 
GGAACCACCG 
TATTTTCTAT 
GGTAAGGTTA 
TAAGAAGTCC 
AAGGTGAAGC 
ACGGAAGTAA 
TCACGATCAT 
GTCGCCATAC 
ACCATGGACT 
AATGCCGGGT 
CTTTGAACGA 



CTTGTAGTAG 
GCTTCTTGCT 
AGTGCGATAT 
CTTCATGAAC 
TCGTGGTTCG 
GCGTGATGAA 
CGTGATCTTG 
TACTGGTCGT 
AGGTGGGCGA 
GTTGTGACAG 
TGGTGATAAT 
AGCGTGGTAT 
TTCAAGGCTT 
TCCGTTTGGT 
GTACTGGTGA 
GATAACGTCG 
GGGACTTCGT 



CTGCTACTGA 
CGTCAGGTGA 
GGTTGACGAT 
TTCTCGAGCA 
GCACTTGGCG 
GTTGATGGAT 
ATAAGCCTTT 
GGAACGGTTG 
TGAAGTTCAA 
GCGTTGAGAT 
GTAGGCTTGC 
GGTTGTCGTA 
CAGTTTACGT 
AMCAAGTATC 
AATTACTCTT 
AAATTGAAGT 
TTCGCTA 



CGGTCCTATG 
ACGTACCTCG 
GAAGAAATGC 
GTATGAATAT 
CTCTGAATGG 
ACCGTTGATG 
CTTGATGCCG 
TTACAGGCCG 
CTTCTTGGTC 
GTTCCGTAAG 
TGCTTCGTGG 
CATCCGGGGG 
ATTGAAGAAA 
GTCCACAGTT 
CCGGAAGGAG 
TAAGTTGATC 



CCTCAAACTC 
TTTGGTCGTT 
TTGAGCTCGT 
GAGGAGGATA 
AGTAGAGAAG 
AATGGATACA 
GTAGAGGATG 
TATTGAAACT 
TCGGTGAAGA 
ATTCTTGACG 
TATCGATAAG 
CTATTACTCC 
GAAGAAGGCG 
CTATCTTCGT 
TTGAGATGGT 
TATCCGGTAG 



50 
100 
150 
200 
250 
3.00 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
827 



2) INFORMATION FOR SEQ ID NO: 145 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 833 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Propionibacterium acnes 

(B) STRAIN: ATCC 6919 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 145 

CGGCGCCATC CTCGTGGTTG CTGCTACCGA CGGCCCGATG CCTCAGACTC 50 

GCGAGCACGT TCTGCTCGCT CGTCAGGTGG GCGTGCCCGC CATCGTCGTC 100 

GCCCTCAACA AGTGCGACAT GGTTGACGAT GAGGAGCTCA TTGAGCTCGT 150 

CGAGATGGAG GTCCGCGAGC TGCTGACCTC GCAGGAGTTC GACGGCGACA 200 

ACTGCCCTGT CGTTCGCATC TCCGCCTTCC AGGCCCTCCA GGGTGATGAG 250 

AAGTGGACCC AGT CGAT CCT~ ^GAcVtCAT G~" GAC T GCCGTGG~ ACGAGlACAl 7 ~ 3 oV * 

CCCGCAGCCT GAGCGCGATC TCGACAAGCC CTTCCTTATG CCGATCGAGG 350 

ACGTCTTCAC CATCACCGGC CGTGGCACCG TTGTCACCGG TCGTGTCGAG 4 00 

CGCGGCGTCG TCAAGACTGG CGAAGAGGTC GAGATCGTCG GTATCCACGA 450 

GAAGACCCAG AAGACCACCG TTACCGGTGT CGAGATGTTC CGCAAGATCC 500 

TCGACGAGGG CCGCGCTGGT GAGAACGTCG GCGTTCTGCT CCGTGGCACC 550 

AAGAAGGAGG ATGTCGTTCG CGGCATGGTC CTCTCCAAGC CTGGTTCCAC 600 

CACCCCCCAC ACCGACTTCG AGGGCCAGGT CTACGTCCTC AAGAAGGATG 650 

AGGGTGGCCG CCACAAGCCG TTCTTCTCCC ACTACAGCCC CCAGTTCTAC 7 00 

TTCCGTACCA CGGACGTGAC TGGCACTGTT GAGCTCCCCG AGGGCACCGA 750 

GATGGTCATG CCTGGCGACA ACACCGACAT GACTGTGCAC CTGATTCACC 800 

CGGTTGCCAT GGAGGATCAG CTCAAGTTCG CTA 833 



2) INFORMATION FOR SEQ ID NO: 14 6 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 74 5 bases 
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(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

( i i ) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Proteus mirabilis 

(B) STRAIN: ATCC 35659 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14 6 



CACAAACTCG 
ATCATCGTAT 
AGAATTAGTT 
CAGGTGATGA 
GGCGAAGCAG 
TTCTTATATC 
CAATCGAAGA 
CGTGTAGAGC 
TATCAAAGAA 
AATTACTTGA 
GGTACAAAAC 
CTCAATCAAC 
AAGATGAAGG 
TTCTACTTCC 
CGTAGAAATG 



TGAGCACATC 
TCCTGAACAA 
GAAATGGAAG 
CACTCCAGTA 
AGTGGGAAGC 
CCAGAGCCAG 
TGTATTCTCA 
GTGGTATCAT 
ACCGCCAAAA 
CGAAGGTCGT 
GTGAAGAAAT 
CCACACAACA 
TGGTCGTCAC 
GTACAACTGA 
GTAATGCCAG 



CTGTTAGGTC 
ATGTGACATG 
TTCGTGAACT 
ATCCGTGGTT 
AAAAATTGTT 
AGCGTGCAAT 
ATCTCAGGCC 
CAAAGTAGGT 
CAACTTGTAC 
GCAGGTGAGA 
CGAACGTGGA 
AATTTGAATC 
ACTCCATTCT 
CGTAACTGGT 
GCGACAACGT 



GTCAGGTTGG 
GTAGATGATG 
TCTGTCTCAA 
CAGCGCTGAA 
GAATTAGCAG 
TGACAAACCA 
GTGGTACAGT 
GATGAAGTTG 
TGGCGTTGAA 
ACGTAGGTGT 
CAAGTACTGG 
AGAAGTTTAT 
TCAAAGGCTA 
ACTATCGAAT 
GAACATGATC 



TGTTCCTTAC 
AAGAGCTGTT 
TACGATTTCC 
AGCACTGGAA 
AAGCACTGGA 
TTCCTGTTAC 
AGTTACTGGT 
AGATTGTTGG 
ATGTTCCGTA 
TCTGCTGCGT 
CRAAACCAGG 
ATTCTGAGCA 
CCGTCCACAG 
TACCAGAAGG 
GTTGA 



50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
745 



2) INFORMATION FOR SEQ ID NO: 147 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 82 9 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE : _ 

(A) ORGANISM: Proteus pennen 

(B) STRAIN: ATCC 33519 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 147 

GGAGCTATCC TGGTTGTTGC TGCGACAGAT GGCCCAATGC CACAAACTCG 50 

TGAGCACATC CTGTTAGGTC GTCAGGTTGG TGTTCCTTAC ATCATCGTAT 100 

TCCTGAACAA ATGTGACATG GTAGATGATG AAGAGTTACT GGAATTAGTM 150 

GAAATGGAAG TTCGTGAACT TCTGTCTCAG TACGATTTCC CAGGTGATGA 200 

CACTCCAGTA ATCCGTGGTT CAGCGCTGAA AGCACTGGAA GGCGAAGCAG 250 

AGTGGGAAGC AAAAATTGTT GAATTAGCAG AAGCACTGGA TTCATACATC 3 00 

CCAGARCCAG AGCGTGCAAT TGACAAACCA TTCCTGTTAC CAATTGAAGA 350 

CGTATTCTCA ATTTCAGGCC GTGGTACAGT AGTAACAGGT CGTGTTGAGC 4 00 

GTGGCGTAAT CAAAGTTGGT GAAGAAGTTG AAATCGTTGG TATTAAACCA 450 

ACAGCGAAAA CAACTTGTAC TGGCGTTGAA ATGTTCCGTA AATTACTTGA 500 

CGAAGGTCGT GCAGGTGAGA ACGTAGGTGT TCTTCTGCGT GGTACTAAAC 550 

GTGAAGAAAT CGAACGTGGA CAAGTACTGG CGAAACCAGG TTCAATCAAC 6 00 

CCACACACTA AATTTGAATC AGAAGTTTAT ATTCTGAGCA AAGATGAAGG 650 

TGGTCGTCAT ACTCCATTCT TCAAAGGCTA CCGTCCACAG TTCTACTTCC 700 

89 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CA00/01150 



20 



GTACAACTGA CGTAACTGGT ACTATCGAAT TACCAGAAGG CGTAGAAATG 750 
GTAATGCCAG GTGACAACAT CAACATGATC GTTGAACTGA TTCACCCAAT 800 
CGCGATGGAC GACGGTTTAC GTTTCGCTA 829 



2) INFORMATION FOR SEQ ID NO: 148 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH : 824 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

15 (ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Proteus vulgaris 

(B) STRAIN: ATCC 13315 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148 



CGGAGCTATT CTGGTTGTTG CTGCGACTGA TGGCCCAATG CCACAAACTC 50 

GTGAGCACAT CCTGTTAGGT CGCCAGGTTG GTGTACCTTA CATCATCGTA 100 

25 TTCCTGAACA AATGTGACAT GGTTGATGAT GAAGAACTGC TGGAATTAGT 150 

AGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCAGGTGATG 200 

ACACTCCAGT AATCCGTGGT TCAGCGCTGA AAGCACTGGA AGGCGAAGCT 250 

GAGTGGGAAG CAAAAATTGT TGAATTAGCA GAAGCACTGG ATTCTTACAT 300 

CCCAGAACCA GAGCGTGCAA TTGACAAACC ATTCCTGCTG CCTATCGAAG 350 

30 ACGTATTCTC AATCTCTGGT CGTGGTACAG TAGTAACAGG CCGTGTAGAG 40 0 

CGTGGTGTTG TTAAAGTTGG TGAAGAAGTT GAGATTGTTG GTATTAAAGA 450 

CACAGTTAAA ACAACTTGTA CTGGCGTTGA AATGTTCCGT AAATTACTTG 500 

ACGAAGGTCG TGCAGGTGAG AACGTAGGTG TTCTTCTGCG TGGTACTAAA 550 

CGTGAAGAAA TCGAACGTGG ACAAGTACTG GCTAAACCAG GTTCAATCAA 600 

35 GCCACACACT AAATTCGAAT CAGAAGTTTA TATCCTGAGC AAAGATGAAG 650 

GTGGTCGTCA CACTCCATTC TTCAAAGGTT ACCGTCCACA GTTCTACTTC 700 

CGTACAACTG ACGTAACTGG TACTATCGAA TTACCAGAAG GCGTAGAAAT 750 

GGTAATGCCA GGTGACAACA TCAACATGAT CGTTGAACTG ATTCACCCTA 800 

TCGCGTAGGA CGACGGTTTA CGTT 824 

40 



2) INFORMATION FOR SEQ ID NO: 14 9 

45 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 745 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double . 

(D) TOPOLOGY: Linear 

50 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Providencia alcalifaciens 
55 (B) STRAIN: ATCC 9886 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149 

CACAAACTCG TGAGCACATC CTGTTAGGTC GCCAAGTAGG TGTTCCTTAC 50 
60 ATCATCGTTT TCCTGAACAA ATGTGACATG GTAGACGACG AAGAACTGTT 100 
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AGAATTAGTT GAAATGGAAG 
CAGGCGATGA CACTCCAGTT 
GGCAACCCAG AGTGGGAAGC 
TTCTTACATC CCAGAACCAG 
CAATCGAAGA CGTATTCTCA 
CGTGTTGAGC GTGGTATCAT 
TATTCAAGCG ACTGCGAAAA 
AACTGCTGGA TGAAGGTCGT 
GGTACTAAAC GTGAAGAAAT 
TTCAATCAAG CCACACACTC 
AAGATGAAGG TGGTCGTCAT 
TTCTACTTCC GTACAACTGA 
CGTAGAGATG GTAATGCCAG 



TTCGTGAACT 
GTTCGCGGTT 
AAAAATTGTT 
AGCGTGCAAT 
ATCTCTGGTC 
CAAAGTTGGT 
CAACTTGTAC 
GCGGGTGAGA 
TCAACGTGGT 
AATTCGAATC 
ACTCCATTCT 
CGTAACCGGT 
GCGACAACAT 



TCTGTCTCAG TACGATTTCC 
CAGCACTGAA AGCGCTGGAA 
GAATTAGCAG GTTACCTGGA 
TGACAAGCCA TTCCTGCTGC 
GTGGTACAGT AGTAACAGGC 
GAAGAAGTTG AAATCGTTGG 
TGGCGTTGAA ATGTTCCGTA 
ACGTTGGTGT TCTGCTGCGT 
CAAGTACTGG CTAAACCAGG 
AGAAGTATAT ATTCTGAGCA 
TCAAAGGCTA CCGTCCACAG 
ACTATCGAAC TGCCAGAAGG 
CAACATGATC GTGAC 



150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
745 
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15 



20 



25 



35 



40 



45 



50 



55 



2) INFORMATION FOR SEQ ID NO: 150 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 83 0 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Providencla rettgeri 

(B) STRAIN: ATCC 9250 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 150 

CGGTGCAATC CTGGTTGTTG CTGCGACTGA TGGCCCAATG CCACAAACTC 50 

GTGAGCACAT CCTGTTAGGY CGCCAAGTAG GTGTWCCTTA CATCATCGTT 100 

TTCCTGAACA AATGTGACAT GGTAGACGAC GAAGAACTGT TAGAATTAGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA ATACGATTTC CCAGGCGACG 200 

ACACTCCAGT TGTCCGTGGT TCAGCTCTGA AAGCGCTGGA AGGCAACCCA 250 

GAGTGGGAAG CGAAAATTGT TGAATTAGCA GGTCACTTGG ATTCTTACAT 300 

CCCAGAACCA GAGCGTGCAA TTGACAAACC ATTCCTGCTG CCAATCGAAG 350 

ACGTATTCTC AATCTCTGGT CGTGGTACAG TAGTAACAGG CCGTGTTGAG 400 

CGTGGTATCA TCAAAGTTGG TGAAGAAGTT GAAATCGTTG GTATCCAAGA 450 

CACGGTTAAA ~ACAACTTGTA~ CT^CGTTGaT AAT GT TTC G T~ TlAA C TGcf 500 

ACGAAGGTCG TGCGGGTGAG AACGTTGGTG TTCTGCTGCG TGGTACTAAA 550 

CGTGAAGAAA TTCAACGTGG TCAAGTACTG GCAAAACCAG GTTCAATCAA 600 

GCCACACACT AAATTCGAAT CAGAAGTCTA TATTCTGAGC AAAGATGAAG 650 

GTGGTCGTCA CACTCCATTC TTCAAAGGTT ACCGTCCACA GTTCTACTTC 700 

CGTACAACTG ACGTAACAGG TACTATCGAA CTGCCAGAAG GCGTAGAGAT 750 

GGTAATGCCA GGTGATAACA TCAACATGAT CGTTACCCTG ATCCACCCAA 800 

TCGCGATGGA CGACGGTTTA CGTTTCGCAA " 830 



2) INFORMATION FOR SEQ ID NO: 151 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 826 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
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(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Providencia rustigianii 
5 (B) STRAIN: ATCC 33673 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151 

CGGTGCAATC CTGGTTGTTG CTGCGACTGA TGGCCCAATG CCACAAACTC 50 

10 GTGAGCACAT CCTGTTAGGT CGCCAAGTAG GTGTTCCTTA CATCATCGTT 100 

TTCCTGAACA AATGTGACAT GGTTGACGAC GAAGAACTGT TAGAATTAGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA GTACGATTTC CCAGGCGACG 2 00 

ACACTCCAGT TGTTCGYGGT TCAGCACTGA AAGCGCTGGA AGGTATCCCT 2 50 

GAGTGGGAAG CGAAAATTGT TGAATTAGCC GGTTACCTGG ACAGCTACAT 3 00 

15 CCCAGAACCA GAGCGCGCAA TTGACCGTCC ATTCCTGCTG CCAATCGAAG 3 50 

ACGTATTCTC AATCTCTGGT CGTGGTACAG TAGTAACAGG SCGTGTTGAG 400 

CGTGGTATCG TTAAAGTTGG TGAAGAAGTT GAAATCGTTG GTATCCAAGA 450 

CACRGTTAAA ACAACTTGTA CTGGCGTTGA AATGTTCCGT AAACTGCTTG 500 

ACGAAGGTCG TGCTGGTGAG AACGTTGGTG TTTTACTGCG TGGTACTAAG 550 

20 CGTGAAGAAA TTCAACGTGG TCAAGTACTG GCTAAACCAG GTTCAATCAA 600 

GCCACACACT ACTTTTGAAT CAGAAGTTTA TATTCTGAGC AAAGATGAAG 650 

GTGGTCGTCA TACTCCATTC TTCAAAGGCT ACCGTCCACA GTTCTACTTC 700 

CGTACAACTG ACGTAACCGG TACTATCGAA CTGCCAGAAG GCGTAGAGAT 750 

GGTAATGCCA GGCGACAACA TCAACATGAT CGTGACACTG ATTCACCCAA 800 

25 TCGCGATGGA TGATGGTTTA CGTTTC 826 



2 ) INFORMATION FOR SEQ ID NO: 152 



30 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 83 0 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 
35 (D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 
40 (A) ORGANISM: Providencia stuartii 

(B) STRAIN: ATCC 33672 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152 

45 CGGTGCAATC CTAGTTGTTG CGGCAACAGA TGGCCCAATG CCACAAACTC 50 
GTGAGCACAT CCTGTTAGGT CGTCAGGTTG GCGTTCCTTA CATCATCGTG 100 

TTCCTGAACA AATGTGACAT GGTAGACGAC GAAGAGCTGC TGGAACTGGT 150 

TGAAATGGAA GTTCGTGAAC TTCTGTCTCA ATACGATTTC CCAGGTGATG 200 

ACACTCCAGT TATCCGTGGT TCAGCGCTGA AAGCGTTGGA AGGCAACCCA 250 

50 GAGTGGGAAG CGAAAATCGT TGAACTAGCA GAAGCACTGG ACAGCTACAT 300 

CCCAGAGCCA GAGCGTGCAA TTGACAAGCC ATTCCTGCTG CCAATCGAAG 350 

ACGTATTCTC AATCTCAGGT CGTGGTACAG TAGTCACAGG CCGTGTTGAG 4 00 

CGTGGTATCA TCAAAGTTGG TGAAGAAGTT GAAATCGTAG GTATCAAAGA 450 

GACTGCGAAA ACCACTTGTA CTGGCGTTGA AATGTTCCGT AAACTGCTGG 500 

55 ACGAAGGCCG TGCGGGTGAG AACGTAGGTG TTCTGCTGCG TGGTACTAAG 550 

CGTGAAGAAA TCGAACGTGG TCAAGTTCTG GCGAAACCAG GTTCAATCAA 600 

GCCACACACA ACTTTCGAAT CAGAAGTTTA TATTCTGAGC AAAGATGAAG 650 

GTGGTCGTCA CACGCCATTC TTCAAAGGYT ACCGTCCACA GTTCTACTTC 700 

CGTACAACTG ACGTAACAGG TACTATCGAA CTGCCAGAAG GCGTAGAGAT 750 

60 GGTAATGCCA GGCGACAACG TGAACATGAA AGTAACTCTG ATTCACCCAA 8 00 

92 



SUBSTITUTE SHEET (RULE 26) 



WO 01/23604 



PCT/CAOO/01150 



TCGCGATGGA CGATGGTTTG CGTTTCGCAA 



2) INFORMATION FOR SEQ ID NO: 153 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 82 7 bases 

(B) TYPE: Nucleic acid 

(C) STRAND EDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Pseudomonas aeruginosa 

(B) STRAIN: ATCC 35554 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153 

CCTGGTTTGC TCGGCTGCCG ACGGCCCCAT GCCGCAGACC CGCGAGCACA 50 

TCCTGCTGTC CCGCCAGGTA GGCGTTCCCT ACATCGTCGT GTTCCTGAAC 100 

AAAGCCGACA TGGTCGACGA CGCCGAGCTG CTGGAACTGG TCGAGATGGA 150 

AGTTCGCGAT CTGCTGAACA CCTACGACTT CCCGGGCGAC GACACTCCGA 200 

TCATCATCGG TTCCGCGCTG ATGGCGCTGG AAGGCAAGGA TGACAACGGC 250 

ATCGGCGTAA GCGCCGTGCA GAAGCTGGTA GAGACCCTGG ACTCCTACAT 300 

TCCGGAGCCG GTTCGTGCCA TCGACCAGCC GTTCCTCATG CCGATCGAAG . 350 

ACGTGTTCTC GATCTCCGGT CGCGGTACCG TGGTAACCGG TCGTGTAGAG 400 

CGCGGCATCA TCAAGGTCCA GGAAGAAGTG GAAATCGTCG GCATCAAGGC 450 

GACCACCAAG ACCACCTGCA CCGGCGTTGA AATGTTCCGC AAGCTGCTCG 50 0 

ACGAAGGTCG TGCTGGTGAG AACGTTGGTA TCCTGCTGCG TGGCACCAAG 550 

CGTGAAGACG TAGAGCGTGG CCAGGTACTG GCCAAGCCGG GCACCATCAA 600 

GCCGCACACC AAGTTCGAGT GCGAAGTGTA CGTGCTGTCC AAGGAAGAAG 650 

GTGGTCGTCA CACCCCGTTC TTCAAGGGCT ACCGTCCGCA GTTCTACTTC 700 

CGTACCACKG ACGTGACCGG TAMCTGCGAG CTGCCGGAAG GCGTAGAGAT 750 

GGTAATGCCG GGCGACAACA TCAAGATGGT TGTCACCCTG ATCGCTCCGA 80 0 

TCGCCATGGA AGATGGCTGC GTTCGCG 827 



2) INFORMATION FOR SEQ ID NO: 154 

( i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 841 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE : Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Pseudomonas fluorescens 

(B) STRAIN: ATCC 13525 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 154 

CGGCGCAATC CTGGTTTGCT CGGCCGCTGA TGGTCCGATG CCACAAACCC 50 

GTGAACACAT CCTGCTGTCC CGTCAGGTTG GCGTTCCGTA CATCGTGGTT 100 

TACCTGAACA AGGCTGACCT GGTAGACGAC GCTGAGCTGC TGGAACTGGT 150 

TGAGATGGAA GTGCGCGATC TGCTGAGCAC TTACGACTTC CCAGGCGACG 20 0 
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ACACTCCGAT 
GACAACGAAA 
CAGCTACATC 
CAATCGAAGA 
CGTATCGAGC 
TCTGCGTGAC 
AGCTGCTCGA 
GGTACCAAGC 
TTCGGTTAAG 
AAGAAGAAGG 
TTCTACTTCC 
CGTTGAAATG 
TCAAAACCAT 



CATCATCGGT 
TGGGCACCAC 
CCAGATCCAG 
CGTGTTCTCG 
GCGGTATCGT 
ACTACCGTCA 
CGAAGGTCGT 
GTGACGACGT 
CCGCACACCA 
CGGTCGTCAC 
GTACTACTGA 
GTTATGCCAG 
CGCAATGGAA 



TCTGCTCGTA 
GTCCGTTCGT 
TTCGTGTTAT 
ATCTCCGGTC 
TAAGGTTCAA 
CCACCTGCAC 
GCTGGCGAGA 
TGAGCGTGGC 
AGTTCGAAGC 
ACTCCGTTCT 
CGTGACTGGT 
GCGACAACAT 
GACGGTCTGC 



TGGCTCTGGA 
AAACTGGTTG 
CGACAAGCCG 
GCGGTACTGT 
GATCCACTGG 
CGGTGTTGAA 
ACTGCGGCGT 
CAGGTTCTGG 
TGAAGTCTAC 
TCAAAGGCTA 
AACTGCGAGC 
CAAAATGGTT 
GTTTCGCTAT 



AGGCAAAGAC 
AAACTCTGGA 
TTCCTGATGC 
TGTGACTGGT 
AAATCGTTGG 
ATGTTCCGTA 
TCTGCTGCGT 
TTAAGCCAGG 
GTACTGAGCA 
CCGTCCACAG 
TGCCGGAAGG 
GTTACCCTGA 
T 



250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
841 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



2 ) INFORMATION FOR SEQ ID NO: 155 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 841 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: Linear 

( i i ) MOLECULE TYPE: Genomic DNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM : Pseudomonas stutzeri 

(B) STRAIN: ATCC 17588 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 155 

CGGCGCGATC CTGGTCTGCT CGGCTGC TGA CGGCCCCATG CCGCAGACTC 50 

GCGAGCACAT CCTGCTGTCC CGTCAGGTTG GTGTTCCGTA CATCGTCGTG 100 

TTCCTGAACA AGGCCGACAT GGTTGATGAC GCCGAGCTGC TCGAGCTGGT 150 

CGAGATGGAA GTTCGYGACC TGCTGTCGAC CTACGACTTC CCGGGTGAYG 2 00 

ACACTCCGAT CATCATCGGC TCCGCGCTGA TGGCGCTGAA CGGCGAAGAC 2 50 

GACAACGAGC TCGGCACCAC TGCGGTGAAG AAGCTGGTCG AGACCCTGGA 3 00 

CAGCTACATT CCCGAGCCGG TTCGTGCCAT CGACAAGCCG TTCCTGATGC 350 

CGATCGAAGA CGTGTTCTCG ATCTCCGGTC GCGGCACSGT GGTAACCGGT 4 00 

CGCGTAGAGC GCGGCATCGT CAAGGTTCAG GAAGAGATCG AGATCGTCGG 450 

TCTGCGTCCG ACCACCAAGA CTACCTGCAC CGGCGTTGAG ATGTTCCGCA 500 

AGCXGCTC^^ ^UWlbwf bbU 

GGCACCAAGC GTGACGAAGT GGAGCGTGGT CAGGTTCTGG CCAAGCCGGG 600 

CACCATCAAG CCGCACACCA AGTTCGAAGC CGAAGTGTAC GTGCTGTCCA 650 

AGGAAGAAGG TGGTCGTCAC ACCCCGTTCT TYAAGGGCTA CCGTCCKCAG 700 

TTCTACTTCC GTACCACTGA YGTGACYGGW TCGTGCGARC TGCCGGAAGG 750 

CGTCGAGATG GTAATGCCGG GCGACAACGT GAAGATGGTT GTCACCCTGA 800 

TCAAGCCGAT CGCCATGGAA GACGGCCTGC GCTTCGCGAT T 841 



2) INFORMATION FOR SEQ ID NO: 156 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 833 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 

(ii) MOLECULE TYPE: Genomic DNA 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Psychrobacter phenylpyruvicus 

(B) STRAIN: ATCC 23333 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 156 



GCTATTCTAG TAGTATCAGC AACTGACGGT CCAATGCCAC AAACACGTGA 50 

GCACATTCTA TTATCACGTC AGGTTGGTGT ACCATACATC ATCGTATTCA 100 

10 TGAACAAATG TGACATGGTA GATGACGAAG AGTTACTAGA GCTAGTAGAA 150 

ATGGAAGTGC GTGAATTACT TTCAGACTAC GACTTCCCAG GTGATGACAC 200 

TCCAATCATC AAAGGTTCAG CTTTAGAAGC GTTAAATGGT AACGACGGTA 250 

AGTACGGTGA GCCAGCAGTT ATCGAACTAC TAAACACTCT AGACACTTAC 300 

ATTCCAGAGC CAGAGCGTGA CATCGATAAG CCATTCCTAA TGCCAATCGA 350 

15 AGACGTATTC TCAATCTCAG GTCGTGGTAC AGTAGTAACA GGCCGTGTTG 4 00 

AATCTGGTAT CATCAAAGTT GGTGACGAAA TCGAAATCGT TGGTATCAAA 450 

GACACAGTTA AAACAACTTG TACTGGTATC GAGATGTTCC GTAAGTTACT 500 

AGACGAAGGT CGTGCTGGTG AGAACTGTGG TGTACTATTA CGTGGTACTA 550 

AGCGTGAAGA CGTACAACGT GGTCAAGTAC TTGCTAAGCC AGGTTCAATC 600 

20 ACTCCACACA CCAACTTCGA CGCAGAAGTA TACGTACTAT CAAAAGAAGA 650 

AGGTGGTCGT CACACTCCAT TCTTAAATGG TTACCGTCCA CAGTTCTACT 700 

TCCGTACTAC TGACGTAACA GGTGCAATCA CGTTACAAGA AGGTACTGAA 750 

ATGGTAATGC CAGGCGATAA CGTTGAGATG AGCGTAGAGC TAATCCACCC 800 

AATCGCTAGG ACAAAGGTTT ACGTTTCGCA ATC 833 

25 



2) INFORMATION FOR SEQ ID NO: 157 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 825 bases 

(B) TYPE: Nucleic acid 

(C) STRANDEDNESS: Double 

(D) TOPOLOGY: Linear 
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(ii) MOLECULE TYPE: Genomic DNA 



(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Rahnella aquatilis 
40. (B) STRAIN: ATCC 33071 

GGCGCTATCC TGGTTGTTGC TGCAACTGAC GGCCCTATGC CTCAGACTCG 50 

45 TGAGCACATC CTGCTGGGTC GCCAGGTTGG CGTTCCATAC ATGAT CGTGT 100 

TCATGAACAA ATGCGACATG GTAGATGACG AAGAGCTGCT GGAACTGGTA 150 

GAAATGGAAG TTCGCGAACT TCTGTCTGCT TACGAATTCC CAGGCGACGA 2 00 

CATCCCGGTC AT CAAAGGTT CAGCGCTGAA AGCACTGGAA GGCGATGCTA 250 

CTTGGGAAGC GAAAATCATC GAACTGGCAG AAGCACTGGA CAGCTACATT 3 00 

50 CCATTGCCAG AGCGTGCTAT CGATAAGCCA TTCCTGCTGC CAATCGAAGA 350 

CGTATTCTCC ATCTCCGGTC GTGGTACAGT GGTTACCGGT CGTGTAGAGC 4 00 

GCGGTATCGT TAAAGTGGGC GAAGAAGTTG AAATCGTCGG TATCAAGGAC 4 50 

ACTGTTAAGT CTACTTGTAC TGGCGTTGAA ATGTTCCGCA AACTGCTGGA 500 

CGAAGGCCGT GCGGGCGAGA ACGTGGGTGT TCTGCTGCGT GGTATCAAGC 550 

55 GTGAAGACAT CGAACGTGGT CAGGTTCTGG CTAAACCAGG TTCAATCAAA 600 

CCACACACCA AGTTTGATTC CGAAGTGTAC ATCCTGAGCA AAGATGAAGG 650 

TGGTCGTCAC ACTCCATTCT TCAAAGGCTA CCGTCCACAG TTCTACTTCC 700 

GTACAACTGA CGTGACCGGT ACTATCGAAC TGCCAGAAGG CGTTGAGATG 750 

GTTATGCCTG GTGACAACGT GAACATGGTT GTTACCCTGA TCCACCCAAT 800 

60 CGCGATGGAT GACGGTCTGC GTTTC 825 
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